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The  proceedings  of  the  Joint  Session  of  Sections  V  and  I  and  of  the  Joint  Session  of 
Sections  V  and  VII  are  found  in  Volume  I,  Part  II. 


SECTION  V. 


CONTROL  OF  INFECTIOUS  DISEASES. 


REPORT  OF  THE  SECRETARY. 

Dr.  Hermann  M.  Biggs,  President  Section  V, 

Fifteenth  International  Congress  on  Hygiene  and  Demography. 
Sir  :  In  accordance  with  the  provision  of  Article  XII  of  the  regu- 
lations of  the  congress,  I  herewith  submit  a  report  of  the  proceedings 
of  Section  V,  during  the  meeting  held  at  Washington,  September  23 
to  28, 1912,  together  with  such  manuscripts  of  the  papers  read  as  have 
been  delivered  into  my  hands. 

MONDAY,  SEPTEMBER  23,  4  P.  M. 

The  first  session,  held  in  the  Pan  American  Union,  was  called  to 
order  by  the  president,  Dr.  Biggs,  who  announced  the  following 
honorary  presidents  of  Section  V: 

Prof.  Hans  Hammerl  (Austria),  Prof.  Wilhelm  His  (Germany), 
Dr.  Eduardo  Liceaga  (Mexico),  Dr.  Vincente  Llorente  (Spain), 
Prof.  Friedrich  Loeffler  (Germany),  Prof.  George  H.  F.  Ntjt- 
TALL  (England),  Prof.  Alfred  Pettersson  (Sweden),  Dr.  Simon 
VON  Unterberger  (Russia),  Dr.  August  Weber  (Germany). 

Immediately  after  organization  the  section  was  adjourned  until 
the  following  morning. 

TUESDAY,  SEPTEMBER  24,   9.3  0   A.  M. 

Dr.  Hermann  M.  Biggs  presided  during  the  morning  session. 
Papers  were  presented  as  follows : 

The  Relative  Importance  of  Aerial  and  Contact  Infection,  by 
Dr.  Charles  V.  Chapin,  Superintendent  of  Health,  Providence, 
R.  I. 

The  Control  of  Disinfection  and  the  Influence  of  Infected 
Rooms  and  Fomites,  by  Dr.  Alvah  H.  Doty,  New  York  City. 

The  Prevention  of  the  Spreading  of  Contagious  Diseases  by 
Infected  Habitations  or  Infected  Clothes,  by  Prof.  Dr.  Hans 
Hammerl,  University  of  Graz. 

Demonstration  of  a  Simple  and  Certain  Method  for  Disinfect- 
ing Stools  at  the  Bedside,  by  Prof.  Dr.  M.  Prausnitz,  University 
of  Graz. 

Prophylactic  Importance  of  Disinfection  in  Urban  and  Inter- 
national Sanitary  Administration,  by  Dr.  Francisco  Valenzuela, 
Chief  of  the  Department  of  Disinfection,  Mexico. 
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TUESDAY,  SEPTEMBER  24,  2  P.  M. 

The  afternoon  session  was  called  to  order  by  the  president.  Dr. 
Hermann  M.  Biggs,  who  presided  throughout  the  session. 

The  following  papers  were  presented  in  the  symposium  on  sanitary 
measures  against  cerebrospinal  meningitis: 

Results  of  the  Serum  Treatment  of  Epidemic  Meningitis,  by 
Dr.  Simon  Flexner,  of  the  Eockefeller  Institute  for  Medical 
Research,  New  York  City. 

Preventive  Measures  against  Epidemic  Meningitis,  by  Dr. 
A.  Sophian,  Kansas  City,  Mo. 

Etiology  of  Cerebrospinal  Meningitis,  by  Dr.  Eouget,  Pro- 
fessor of  Hygiene  at  Val-de-Grace,  Paris,  France. 
The  following  members  of  the  congress  joined  in  the  discussion: 
Dr.  W.  Ed.  Grant  (Louisville,  Ky.),  Dr.  Wm.  H.  Park  (New 
YorkCitjO. 
Papers  on  the  control  of  rabies  were  presented  as  follows : 

The  Control  of  Rabies,  by  Prof.  Henry  Albert,  University  of 
Iowa,  Iowa  City. 

The  Nature  and  Treatment  of  Rabies,  by  Dr.  James  Gordon 
Gumming,  University  of  Michigan,  Ann  Arbor. 
The  following  members  of  the  congress  joined  in  the  discussion : 
Dr.  Edward  Liceaga   (Mexico),  Dr.  Julius  Rosenstirn  (San 
Francisco,  Cal.),  Dr.  Henry  Albert  (Iowa  City,  Iowa). 

How  the  Campaign  against  Yellow  Fever  has  been  carried  on 
in  the  Mexican  Republic,  by  Dr.  Edward  Liceaga,  President  of 
the  Supreme  Board  of  Health  of  Mexico. 
Papers  were  presented  in  the  symposium  on  the  administration  and 
control  of  venereal  diseases  as  follows : 

The  Municipal  Clinic  of  San  Francisco,  by  Dr.  Julius  Rosen- 
stirn, Chairman  Advisory  Commission,  Municipal  Clinic,  San 
Francisco,  Cal. 

The  Eradication  of  the  Social  Diseases  in  Large  Cities,  by  Dr. 
Robert  N.  Willson,  Philadelphia,  Pa. 

WEDNESDAY,    SEPTEMBER    25,    9.15    A.    M. 

The  third  session  was  called  to  order  by  the  president.  Dr.  Her- 
mann M.  Biggs,  who  presided  throughout  the  session. 

In  the  symposium  on  bacillus  carriers  the  following  papers  were 
presented : 

Ueber  Typhus-Bacillentrager,  by  Prof.  H.  Coriradi,  Tech- 
nische  Hochschule  in  Dresden. 

The  Carrier  Problem  in  Typhoid  Fever,  by  Dr.  J.  C.  G. 
Ledingham,  Lister  Institute,  London,  England. 


RBPOKT  OF   THE   SECRETARY.  5 

The  Problem  of  the  Detection  of  the  Typhoid  Carrier  from 
the  Standpoint  of  a  Large  Municipal  Hospital,  by  Dr.  Charles 
Norris,  Bellevue  and  Allied  Hospitals,  New  York  City. 

Diphtheria  Bacillus  Carriers,  by  Drs.  Wm.  L.  Moss,  Clyde  G. 
Guthrie,  and  Johanna  Gelien,  Johns  Hopkins  University. 

Treatment  of  Diphtheria  Carriers  by  Overriding  with  Staphy- 
lococcus aureus,  by  Dr.  Mazjj'ck  P.  Ravenel,  Director  State 
Hygienic  Laboratory,  Wisconsin  University,  Madison. 

Vaccine  Treatment  of  Carriers,  by  F.  M.   Meader,  M.   D., 
Syracuse  Medical  College,  Syracuse,  N.  Y. 
The  following  members  of  the  congress  joined  in  the  discussion: 

Prof.  A.  Schattenfroh  (Vienna,  Austria),  Dr.  Simon  von 
Unterberger  (St.  Petersburg,  Russia),  Dr.  Theodore  Thomson 
(London,  England),  Dr.  Charles  J.  Hastings  (Toronto,  Can- 
ada), Dr.  Frank  Warner  (Columbus,  Ohio),  Dr.  Charles  F. 
Bolduan  (New  York  City),  Dr.  W.  J.  Lumsden  (Elizabeth, 
N.  C),  Dr.  John  A.  Ferrell  (Raleigh,  N.  C). 
Papers  in  the  symposium  on  insect  carriers  were  presented  as 
follows : 

The  Part  played  by  Flies  and  other  Insects  in  the  Spread 
of  Infectious  Diseases  in  the  Tropics,  by  Dr.  Samuel  T.  Darling, 
Ancon,  Canal  Zone. 

Mouches  et  autres  Insectes  Porteurs  de  Maladies  infectieuses, 
by  Felix  Mesnil,  Pasteur  Institute,  Paris,  France. 
The  following  members  of  the  congress  joined  in  the  discussion: 

Dr.  L.  O.  Howard  (Washington,  D.  C),  Prof.  G.  H.  F. 
Nuttall  (Cambridge,  England). 

Relation  of  Oysters  to  the  Transmission  of  Infectious  Diseases, 
by  Dr.  Herbert  D.  Pease,  Lederle  Laboratories,  New  York 
City  . 

This  paper  was  discussed  by  Dr.  George  A.  Soper  (New  York 
City). 

THURSDAY,   SEPTEMBER    26,    9.15    A.    M. 

Joint  session  with  Section  I.     For  program  see  the  report  of  the 
secretary  of  Section  I. 

THURSDAY,  SEFTEMBER  26,    2  P.   M. 

The  session  was  called  to  order  by  the  president,  Dr.  Hermann  M. 
Biggs,  who  presided  during  the  afternoon. 

Papers  in  the  symposium  on  artificial  immunization  were  pre- 
sented as  follows: 

Antityphoid  Inoculation:  Three  Years'  Experience  with  its 
Use  in  Training  Schools  for  Nurses  in  Massachusetts,  by  Dr. 
Lesley  H.  Spooner,  Boston,  Mass. 
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Community  Immunization  against  Typhoid  Fever,  by  Dr.  M. 
Goltman,  Superintendent  of  Health,  Memphis,  Tenn. 

Smallpox  and  Vaccination  in  Siam,  by  Dr.  Paul  G.  Woolley, 
Cincinnati,  Ohio. 

Verbreitung    von    Darmtyphus    und    ahnlichen    Krankheiten 
durch    Diinnbier,    by    Prof.    Alfred    Pettersson,    Stockholm, 
Sweden. 
The  following  members  of  the  congress  joined  in  the  discussion : 

Dr.  John  W.  Brannan  (New  York  City),  Dr.  H.  G.  Dorman 
(Beirut,  Syria),  Dr.  Wm.  G.  Schauffler  (Lakewood,  K  J.),  Dr. 
Eugene  R.  Kelley  (Seattle,  Wash.),  Dr.  Leslie  L.  Lumsden 
(Washington,  D.  C.),  Dr.  Lesley  H.  Spooner  (Boston,  Mass.), 
Dr.  Edward  Liceaga  (Mexico),  Dr.  Arnold  C.  Klebs  (Switzer- 
land), Dr.  Paul  G.  Woolley  (Cincinnati,  Ohio),  Dr.  Charles  F. 
Bolduan  (New  York  City),  Prof.  Alfred  Pettersson  (Sweden). 

FRIDAY,  SEPTEMBER   27,  9.15   A.   M. 

A  joint  session  of  Sections  V  and  VII.    The  session  was  called  to 
order  by  Dr.  Rupert  Blue,  the  president  of  Section  VII. 

Papers  in  the  symposium  on  the  prevention  of  the  spread  of  com- 
municable diseases  through  traffic  were  presented  as  follows: 

The  Municipal  and  State  Control  of  Plague  in  Japan,  by 
Prof.  S.  Kitasato,  Tokyo,  Japan. 

Die  epidemiologischen  Beobachtungen  anlasslich  der  Pest- 
seuche  in  der  Siid-Mandschurei,  by  Dr.  N.  Murata,  Port  Arthur, 
Manchuria. 

Organization  of  the  Bacteriologic  Services  for  Plague  in  Cuba, 
by  Dr.  Mario  G.  Lebredo,  Health  Department,  Cuba. 

The  Relation  between  Traffic  and  the  Spread  of  Bubonic 
Plague,  by  Dr.  W.  C.  Rucker,  United  States  Public  Health 
Service. 

The  Prevention  of  the  Spread  of  Cholera  over  Maritime 
Transportation  Routes,  by  Dr.  R.  H.  von  Ezdorf,  United  States 
Public  Health  Service. 

The  Supervision  of  the  Migration  of  Tuberculous  Patients, 
by  Dr.  Wm.  F.  Snow,  Secretary  of  the  State  Board  of  Health, 
California. 

Eliminating  Typhoid  from  Rural  Communities,  by  Dr. 
Harold  B.  Wood,  Health  Officer,  Rochester,  Minn. 

The  Origin  and  Prevention  of  Typhoid  Fever,  by  Dr.  W. 
Fornet,  Kaiser- Wilhelms  Akademie,  Berlin,  Germany. 

The  Prevention  of  AVater-borne  Disease  in  Lake  and  River 
Traffic,  by  Dr.  Allan  J.  McLaughlin,  United  States  Public 
Health  Service. 


BEPORT  OF   THE   SECEETAKY. 


The  following  members  of  the  congress  joined  in  the  discussion: 
Prof.  Dr.  Hermann  Tjaden  (Bremen,  Germany),  Dr.  Fran- 
cisco Valenzuela  (Mexico),  Dr.  L.  E.  Cofer  (Washington, 
D.  C),  Dr.  Allan  McLauglilin  (Washington,  D.  C),  Dr.  Fred- 
erick Montizambert  (Ottawa,  Canada),  Dr.  Charles  F.  Bolduan 
(New  York  City),  Dr.  Leslie  L.  Lumsden  (Washington,  D.  C). 


FRIDAY,   SEPTEMBER   27,    2   P.   M. 


The  session  was  called  to  order  by  the  president,  Dr.  Hermann  M. 
Biggs. 

Papers  in  the  symposia  on  the  role  of  bovine  tuberculosis  and  the 
administrative  control  of  tuberculosis  were  presented  as  follows: 

Die  Bedeutung  der  Rindertuberkulose  fur  die  Entstehung  der 
menschlichen  Tuberkulose,  by  Prof.  Dr.  A.  Weber,  Kais.  Ge- 
sundheitsamt,  Berlin,  Germany. 

The  Relation  of  Bovine  Tuberculosis  to  Human  Tuberculosis, 
by  Prof.  G.  Sims  Woodhead,  University  of  Cambridge,  England. 
The  Role  of  Bovine  Tuberculosis  in  the  Production  of  Human 
Tuberculosis,  by  Prof.  Wm.  H.  Park,  Director,  Research  Labora- 
tory, Health  Department,  New  York  City. 

Twelve  Years'  Experience  of  Compulsory  Notification  of 
Pulmonary  Tuberculosis  in  South  Australia,  by  Dr.  W.  Ramsay 
Smith,  Chairman  Board  of  Health,  Adelaide. 

Controle  administratif  de  la  Tuberculose  pulmonaire,  by  Dr. 
Guerbet,  School  of  Medicine,  Rouen. 

A  Study  of  the  Observation  and  Enforcement  of  a  Standard 
Tuberculosis  Registration  Law,  by  Dr.  Charles  S.  Brest,  State 
Charities  Aid  Association,  Waterford,  N.  Y. 

Certain  Important  Features  of  the  Control  of  Tuberculosis, 
by  Dr.  Bertram  H.  Waters,  division  of  communicable  diseases, 
Department  of  Health,  New  York  City. 

Die  Rolle  der  lymphatischen  Konstitution  in  den  Infektions- 
krankheiten,  by  Dr.   Simon  von  Unterberger,   St.   Petersburg, 
Russia. 
The  following  members  of  the  congi-ess  joined  in  the  discussion: 
Prof.  Dr.  A.  Weber  (Berlin,  Germany),  Dr.  E.  C.  Schroeder 
(Bethesda,  Md).,  Dr.  Simon  von  Unterberger  (St.  Petersburg, 
Russia),  Dr.  M.  P.  Ravenel  (Madison,  Wis.),  Dr.  Wm.  H.  Park 
(New  York  City),  Dr.  Hermann  M.  Biggs  (New  York  City).^ 
Reports  of  discussions  as  given  to  the  secretary  will  be  found  in 
the  transactions  of  this  section. 

Respectfully,  Dr.  Charles  F.  Boijjuan, 

New  York  City. 


TUESDAY  MORinNG,  SEPTEMBER  24,  1912. 

THE  RELATIVE   IMPORTANCE   OF  AERIAL  AND   CONTACT  INFEC- 
TION. 

Dr.  Chables  V.  Chapin,  Superintendent  of  Health,  Providence,  R.  I. 

In  this  discussion,  by  "  air  infection  "  is  meant  the  diffiusion  of  the 
virus  through  the  air  of  a  room  or  ward  or  through  the  outside  air. 
It  involves  more  than  droplet  infection,  which  is  rarely  operative  be- 
yond a  metre,  and  has  no  reference  to  the  air  carriage  of  insect  hosts. 

Until  very  recently  infection  by  air  was  believed  to  be  the  chief 
factor  in  the  extension  of  contagious  diseases.  As  so  many  cases  de- 
velop without  actual  contact  with  other  cases,  it  was  naturally  as- 
sumed that  the  air  was  the  bearer  of  the  infection.  We  now  know 
that  the  existence  of  carriers  and  missed  cases  affords  such  ample  op- 
portunity for  infection  by  contact  that  the  theory  of  aerial  infection 
is  no  longer  required  by  a  priori  reasoning. 

The  bacteriological  evidence  concerning  infection  by  air  will  be 
only  incidentally  referred  to,  and  attention  will  be  directed  chiefly 
to  the  experimental  and  epidemiological  evidence.  It  must  be  ad- 
mitted, however,  that  the  discoveries  of  bacteriology  did  much  to 
develop  among  epidemiologists  a  critical  attitude  toward  the  theory 
of  aerial  infection  and  led  to  the  adoption  of  more  scientific  methods 
in  the  epidemiological  study  of  disease. 

INFECTION  BY  OUTSIDE  AIR.  ^ 

Until  within  a  comparatively  few  years  it  was  believed  that  most 
of  the  infectious  diseases  were  readily  transmissible  even  through  the 
outer  air.  It  was  thought  that  scarlet  fever  and  diphtheria  might  be 
contracted  from  passing  cases  on  the  street,  or  that  these  diseases  were 
wafted  from  house  to  house.  The  dust  of  the  street  was  considered 
a  source  of  tuberculosis.  Smallpox  was  believed,  and  is  now  believed 
by  many,  to  be  carried  by  the  air  from  hospitals  even  to  the  distance 
of  a  mile  or  more.  During  the  pandemic  of  influenza,  toward  the 
end  of  the  last  century,  it  was  alleged  that  the  disease  was  air-borne 
from  town  to  town,  and  even  thus  carried  across  the  ocean.  Malaria 
and  yellow  fever  were  considered  classical  examples  of  air-borne  in- 
fection, and  the  air  was  supposed  to  be  a  factor  of  great  importance 
in  the  dissemination  of  plague  and  typhoid  fever  and  cholera.  Let 
us  note  how  scientific  investigation  has  been  steadily  restricting  the 
sphere  of  aerial  infection. 
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It  seems  scarcely  worth  while  to  consider  the  transmission  through 
the  outer  air  of  such  diseases  as  typhoid  fever,  cholera,  and  the  diar- 
rheal diseases,  and  plague  and  scarlet  fever  and  diphtheria,  since, 
as  will  be  seen,  there  is  good  evidence  that  they  are  not  so  trans- 
mitted even  indoors.  Nevertheless,  it  is  not  long  since  ground  air 
and  sewer  air  and  air  from  decaying  matter  was  believed  to  be  the 
cause  of  cholera  and  typhoid  fever,  and  even  within  the  last  few 
years  French  military  writers  and  English  and  American  army 
surgeons  have  attributed  the  spread  of  typhoid  fever  through  camps 
and  garrisons  to  the  air  carriage  of  the  bacilli,  either  on  dust  or 
otherwise.  No  convincing  evidence  has,  however,  been  presented, 
and  it  is  to  be  feared  that  this  theory  was  advanced  as  an  easy  ex- 
planation of  an  etiology  which  should  have  been  worked  out  by  a 
study  of  food,  water,  and  fly  infection,  or,  most  of  all,  by  contact  in- 
fection with  carriers  and  missed  cases.  The  extension  of  scarlet 
fever  and  diphtheria  from  hospitals,  and  even  from  house  to  house, 
has  been  alleged,  and  some  data  have  been  presented  in  proof.  But 
the  occurrence  of  cases,  or  even  an  excess  of  cases,  near  a  hospital  is 
no  proof  of  a  causal  relation.  On  the  other  hand,  careful  observa- 
tions in  Paris,  Boston,  Detroit,  New  York,  in  England,  and  in  my 
own  city  show  that  for  years  large  numbers  of  cases  of  scarlet  fever 
and  diphtheria  may  be  cared  for  in  a  hospital  without  any  extension 
to  adjoining  houses  or  even  to  nearby  wards  for  other  diseases. 

As  regards  influenza,  the  careful  observations  of  Parsons,  in 
England,  and  of  Sclmiid,  in  Switzerland,  showed  that  in  isolated 
communities,  where  alone  conditions  of  communication  could  be 
known,  influenza  was  almost  invariably  found  to  be  introduced  by  an 
infected  person.  The  short  incubation,  the  great  number  of  mild, 
missed,  and  ambulatory  cases,  not  to  mention  true  carriers,  explain 
perfectly  the  rapid  diffusion  of  the  disease,  and  the  short  life  of  the 
bacillus  renders  its  distant  aerial  diffusion  entirely  impossible. 

While  in  former  years  much  was  heard  about  the  spread  of  plague 
and  of  typhus  fever  by  means  of  the  atmosphere,  more  careful  epi- 
demiological studies,  and  particularly  the  demonstration  of  the  small 
part  played  by  the  air  in  the  extension  of  these  diseases  indoors,  has 
gradually  led  to  an  abandonment  of  these  views.  Mediterranean 
fever,  too,  was  formerly  classed  among  the  air-borne  diseases,  but  the 
experimental  work  of  Horrocks  and  the  successful  control  of  the  dis- 
ease by  methods  thereby  indicated  have  demonstrated  that  this  dis- 
ease is  not  air-borne,  either  indoors  or  outdoors.  Early  bacteriolog- 
ical findings  encouraged  the  idea  that  tuberculosis  might  be  caused  by 
the  inhalation  of  street  dust,  but  further  bacteriological,  as  well  as 
epidemiological,  studies  have  shown  that  this  must  be  a  very  minor 
factor,  if  operative  at  all. 
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Malaria,  as  its  name  implies,  was  from  ancient  times  considered  a 
typical  air-borne  disease,  and  much  apparently  unimpeachable  evi- 
dence of  this  gradually  accumulated.  Equally  strong  evidence  was 
found  to  show  that  yellow  fever  is  an  air-borne  disease.  We  now 
know,  by  unimpeachable  experimental  demonstration  and  by  success- 
ful control,  that  in  a  certain  sense  both  these  diseases  are  air  borne, 
for  the  mosquitoes,  which  are  the  intermediate  carriers  of  the  con- 
tagium,  are  at  times  wafted  for  considerable  distances  by  atmos- 
pheric currents.  The  brilliant  experiments  which  demonstrated  these 
facts  also  demonstrated  that  these  diseases  are  never  air  borne,  in  the 
ordinary  meaning  of  the  term ;  that  is,  the  free  contagium  does  not 
float  in  the  air,  and  this  demonstration  has  led  many  of  us  to  recon- 
sider the  alleged  evidence  on  which  so  many  of  our  common  diseases 
were  believed  to  be  thus  carried. 

The  whole  trend  of  modern  investigation,  both  bacteriological  and 
epidemiological,  has  been  to  remove  one  disease  after  another  from 
the  list  of  those  which  were  formerly  believed  to  be  commonly  trans- 
mitted through  the  outer  air.  This  should  not,  however,  prejudice 
us  in  the  other  direction  and  prevent  us  from  weighing  carefully  the 
evidence  for  each  individual  disease.  At  present  there  seems  to  be 
only  one  disease  the  free  transmission  of  the  contagium  of  which 
through  the  external  air  is  believed  in  by  many.  That  smallpox  may 
under  certain  conditions  be  carried  a  mile  or  more  from  hospitals 
occupied  by  cases  of  that  disease  was  believed  to  have  been  demon- 
strated by  the  investigation  of  the  English  Local  Government  Board 
some  30  years  ago.  This  belief  was  so  firmly  intrenched  that  strin- 
gent regulations  were  made  to  prevent  the  location  of  smallpox  hospi- 
tals near  centers  of  population.  I  have  in  another  place  attempted 
to  enumerate  some  of  the  reasons  which  have  led  many  to  question 
this  theory  and  others  to  entirely  discard  it.  In  the  limited  space 
here  available  it  is  perhaps  suflficient  to  say  that  while  there  is,  as 
alleged,  in  some  instances  an  excessive  incidence  of  smallpox  around 
hospitals,  in  many  other  instances,  both  in  England  and  in  the  United 
States,  such  an  excess  does  not  occur,  and  that  when  such  an  excess 
occurs  it  is  perhaps  sometimes  due  to  the  poor  character  of  the  sur- 
rounding population  and  sometimes  to  imperfect  hospital  adminis- 
tration. A  careful  study  of  the  source  of  the  cases  near  the  hospital, 
even  in  the  classic  example  of  the  Fulham  Hospital,  shows  that  many, 
and  in  some  instances  almost  all,  of  the  cases  alleged  to  be  due  to 
air-borne  infection  are  in  reality  due  to  contact  often  with  missed 
cases.  It  is  also  to  be  noted  that  some  of  the  alleged  claims  in  regard 
to  the  conditions,  direction,  and  amount  of  aerial  transmission  are 
contradictory  and  not  in  accord  with  the  facts. 
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INFECTION   BY   INDOOR   AIR. 

While  it  may  be  true,  as  is  here  alleged,  that  diseases  are  not  trans- 
mitted by  the  air  out  of  doors,  they  might,  nevertheless,  be  quite 
commonly  transmitted  by  the  air  indoors.  Before  considering  inter- 
nal diseases,  it  will  be  suggestive  to  recall  that  wound  infection  was 
at  first  believed  to  be  due  largely  to  aerial  infection,  and  aseptic  sur- 
gery was  based  on  this  theory ;  but  it  has  now  been  demonstrated  by 
experience  that  aerial  infection,  even  with  rather  unclean  surround- 
ings, is  a  negligible  factor.  This  fact,  when  we  remember  the  great 
numbers  and  tlie  ubiquity  of  pus-forming  bacteria,  should  make  us 
question  the  aerial  transmission  of  diseases  in  which  the  location  and 
comparatively  small  numbers  of  the  germs  renders  them  less  likely  to 
be  air  borne. 

In  many  of  the  diseases  which  have  been  shown  not  to  be  air-borne 
out  of  doors,  as  malaria,  yellow  fever,  the  bubonic  type  of  plague, 
and  Mediterranean  fever,  the  demonstration  of  their  mode  of  trans- 
mission has  been  a  demonstration  that  they  are  not  air-borne,  even 
indoors.  In  plague  and  Mediterranean  fever  this  has  also  been 
demonstrated  by  most  convincing  animal  experiments.  Unfortu- 
nately for  many  common  and  important  diseases,  animal  experiments 
are  difficult  or  impossible,  and  experiments  on  human  beings  are 
rarely  permissible ;  but  the  conditions  of  hospital  isolation,  and  even, 
to  some  extent,  of  home  isolation,  approach  those  of  an  experiment, 
and  much  of  our  knowledge  of  the  mode  of  transmission  of  conta- 
gious diseases  is  derived  from  such  hospital  experience. 

Personally  I  was  first  led  to  question  the  importance  of  aerial  in- 
fection by  noting  the  inf requency  with  which  scarlet  fever  and  diph- 
theria extend  from  one  family  to  another  living  in  different  apart- 
ments in  the  same  building.  In  Providence  there  was  formerly  no 
hospitalization  of  these  diseases,  and  even  now  there  is  little,  as  com- 
pared with  English  towns.  In  about  5,000  cases,  where  other  fami- 
lies lived  in  the  same  dwelling  with  a  family  in  which  there  was 
scarlet  fever,  it  was  noted  that  only  about  7  per  cent  were  subse- 
quently invaded  by  the  disease.  The  figures  are  substantially  the 
same  for  diphtheria.  Since  I  have  been  more  carefully  studying  the 
date  and  mode  of  invasion  of  the  additional  families,  about  3,000  of 
them  in  each  of  the  diseases  named,  have  come  under  observation. 
Among  these  it  appears  that  between  the  time  the  disease  is  recog- 
nized and  the  termination  of  isolation  only  from  1  to  2  per  cent  of 
the  additional  families  are  secondarily  invaded,  and  a  further  study 
of  individual  cases  shows  that  such  infection  does  not  take  place  un- 
less there  is  actual  commingling  of  the  two  families.  True,  there  is 
not  the  opportunity  for  aerial  infection  that  there  is  between  the 
rooms  in  the  same  apartment,  but  doors  into  passageways  are  often 
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open  occasionally  a  large  part  of  the  time,  and  if  infection  by  air 
were  as  easy  as  is  generally  believed  disease  would  frequently  spread 
from  family  to  family,  as,  indeed,  it  was  formerly  generally  believed 
that  it  did. 

Very  little  evidence  is  available  as  to  the  relative  part  played  by 
infection  by  air  and  infection  by  contact  within  the  family.  Cameron, 
in  his  valuable  report  on  return  cases  of  scarlet  fever  and  diphtheria 
in  London,  shows  that,  in  many  instances,  after  the  return  of  the 
infecting  case  infection  does  not  take  place  until  actual  contact 
occurs.  It  has  occurred  to  me  that  the  relative  frequency  with  which 
servants  and  other  adult  members  of  an  infected  family  are  sec- 
ondarily attacked  ought  to  indicate  to  some  degree  the  relative  im- 
portance of  aerial  and  contact  infection.  Of  210  maids  (other  than 
nurses)  in  families  where  there  was  diphtheria  only  1  contracted  the 
disease,  and  in  this  familj'^  everyone  was  attacked,  and  the  maid  had 
to  assist  in  their  care.  Of  271  adult  males  in  these  same  families, 
mostly  parents,  5,  or  1.84  per  cent,  contracted  the  disease,  and  of 
673  adult  females  (not  including  nurses)  28,  or  4.16  per  cent  con- 
tracted it.  It  has  also  occurred  to  me  that  the  much  greater  sus- 
ceptibility of  children  between  2  and  8  years  is  due  to  the  greater 
intimate  contact  with  one  another  at  these  ages,  the  apparent  im- 
munity of  infants  being  due  to  much  less  frequent  contact  with  other 
children.  So,  too,  the  reason  why  mothers  are  nearly  three  times  as 
likely  to  contract  disease  from  their  children  as  are  their  fathers  is 
because  of  the  much  more  intimate  contact. 

It  is  in  hospitals  that  the  best  opportunity  is  afforded  for  studying 
the  transmission  of  disease.  If  cases  of  contagious  disease  are  cared 
for  in  the  same  room  or  ward  with  susceptible  persons  and  few  or 
no  cases  develop,  it  suggests  that  infection  through  the  air  does  not 
readily  take  place.  Thus,  typhoid  fever,  cholera,  and  dysentery, 
although  they  were  formerly  sometimes  transmitted  in  hospitals  from 
patient  to  patient  by  contact  infection,  under  modern  conditions  of 
cleanliness  and  modes  of  handling  excreta  can  be  safely  cared  for  in 
general  wards.  So,  also,  typhus  fever  has  been  shown  by  observations 
in  Aberdeen,  Liverpool,  Mexico,  and  elsewhere  not  to  spread  in  gen- 
eral hospital  wards,  provided  the  patient  is  thoroughly  cleansed  on 
admission.  The  bubonic  type  of  plague  can  also  be  safely  cared  for 
in  wards  with  other  diseases. 

For  health  officials  the  question  of  the  relative  importance  of  air 
infection  and  contact  infection  is  a  very  pressing  one,  and  for  those 
living  in  Europe  and  North  America  the  diseases  which  most  interest 
us  are  such  common  ones  as  scarlet  fever,  diphtheria,  measles,  whoop- 
ing cough,  smallpox,  chicken  pox,  and  tuberculosis,  and  it  is  precisely 
concerning  these  diseases  that  there  are  at  the  present  time  differences 
of  opinion. 
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Cross  infection  in  hospitals  for  contagious  diseases,  and  indeed  the 
'transmission  of  infection  from  patient  to  patient  in  any  hospital 
for  children,  has  always  been  one  of  the  great  difficulties  of  hospital 
management.  Infection  by  air  has  until  very  recently  been  con- 
sidered the  chief  factor  in  this  transmission.  About  20  years  ago 
the  management  of  some  of  the  hospitals  for  children  in  Paris  began 
to  'make  serious  attempts  to  limit  this  cross  infection  by  separating 
the  patients  by  partitions  running  part  way  between  the  floor  and 
the  ceiling,  the  object  apparently  being  to  limit  droplet  infection 
from  bed  to  bed.  At  the  same  time  the  importance  of  contact  infec- 
tion by  means  of  all  kinds  of  hospital  utensils,  and  particularly  by 
the  hands  of  physicians  and  nurses,  began  to  be  properly  appreciated. 
With  the  better  application  of  aseptic  methods  and  the  consequent 
reduction  in  cross  infection  less  and  less  importance  was  attached 
to  aerial  infection,  even  by  means  of  mouth  spray,  and  instead  of 
the  tight  partitions,  in  some  wards  only  wire  screens  were  used  as  a 
reminder  to  the  attendants  to  take  every  precaution  against  contact 
infection.  Wherever  strict  medical  asepsis  was  carried  out  to  pre- 
vent infection  by  contact  a  great  decrease  in  cross  infection  always 
took  place,  and  this  improvement  was  apparently  in  no  way  de- 
pendent upon  the  degree  of  air  isolation,  if  I  may  be  permitted  this 
term.  As  long  ago  as  1900  Prof.  Grancher  wrote  that  contagion 
is  "  objective,"  not  "  atmospheric,"  and  showed  that  the  only  way 
to  prevent  cross  infection  in  hospitals  is  to  prevent  contact  infec- 
tion. Even  for  measles  he  narrates  experience  which  indicate  that 
infection  by  air  is  of  minor  importance,  if  not  a  negligible  factor. 
Moizard  at  about  the  same  time  published  similar  extensive  experi- 
ences and  conclusions.  These  observations  in  the  Parisian  hospitals 
attracted  considerable  attention,  though  not  the  attention  they  de- 
served, and  various  experiments  to  limit  cross  infection  were  tried 
in  France  and  in  England.  Sometimes  patients  were  isolated  in 
tooms  having  no  internal  communication,  opening  only  into  the  exter- 
nal air.  In  other  hospitals  the  isolation  rooms  open  into  a  common 
corridor.  Sometimes  the  doors  are  kept  shut,  so  as  to  secure  as  much 
air  isolation  as  possible,  and  sometimes  no  effort  is  made  to  prevent 
the  free  movement  of  air  from  room  to  room.  In  other  hospitals 
incomplete  partitions  only  are  used  between  the  beds.  In  still 
others  cases  of  different  contagious  diseases  are  cared  for  in  an  open 
ward,  with  perhaps  the  use  of  wire  screens,  a  tape  stretched  around 
the  bed,  or  a  warning  card  to  indicate  to  the  nurse  the  need  of  avoid- 
ing contact  infection  by  means  of  strict  cleanliness  while  passing 
from  case  to  case.  A  study  of  the  results  attained  under  these  vary- 
ing conditions  has  convinced  many  that  success  in  avoiding  the 
spread  of  disease  depends  not  on  the  degree  of  air  isolation,  but 
upon  the  success  in  preventing  contact  infection  by  the  careful  carry- 
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ing  out  of  aseptic  methods.  Thus  Thomson,  in  London,  reports  16 
cross  infections  among  1,290  patients  cared  for  in  cubicles  without 
complete  air  separation  and  15  infections  among  660  patients  in 
separate  rooms.  Caiger  reports  14  infections  among  704  patients 
in  cubicles  with  partial  partitions.  At  the  time  I  visited  the  Pas- 
teur Hospital  in  Paris  there  was  free  communication  between  the 
rooms  and  the  corridors,  yet  the  present  superintendent  writes  me 
that  cross  infections  have  been  reduced  to  considerably  less  than  1 
per  cent. 

Practically  all  who  have  seriously  studied  the  problems  of  cross 
infection  in  hospitals,  even  if  they  believe  that  certain  diseases  are 
at  times  transmitted  through  the  medium  of  the  air,  are  agreed  as 
to  the  very  much  greater  importance  of  contact  infection.  No 
amount  of  separation  of  patients,  even  in  different  and  distant  wards, 
will  suffice  to  prevent  the  spread  of  disease  if  physicians  or  nurses 
pass  from  case  to  case  without  taking  the  same  precautions  that 
they  would  in  passing  from  an  infected  to  a  clean  surgical  case. 
This  is  well  illustrated  by  the  experience  of  the  Babies'  Hospital  in 
New  York,  where  the  study  of  a  constant  stream  of  gonococcus  in- 
fections demonstrated  that  the  contagium  was  invariably  carried 
on  hospital  utensils,  or  more  often  on  the  hands  of  nurses,  and  could 
be  entirely  prevented  by  aseptic  methods.  The  success  of  the  Pas- 
teur Hospital  and  of  many  of  the  English  hospitals  seems  to  be  due 
to  the  training  of  a  permanent  staff  of  nurses.  Overwork  and  worry 
have  been  shown  by  Goodall  and  others  to  be  a  fruitful  source  of 
trouble,  for  under  such  circumstances  careless  cleansing  of  hands 
leads  to  contact  infection.  The  employment  in  the  United  States 
of  many  short-time  pupil  nurses  and  internes  renders  the  prevention 
of  cross  infection  extremely  difficult. 

The  most  convincing  evidence  of  the  small  and  negligible  part 
played  by  air  in  the  carriage  of  disease  is  furnished  by  the  treat- 
ment of  different  contagious  diseases  in  the  same  open  ward  with  no 
attempt  at  air  isolation.  This  has  been  done  successfully  in  a  num- 
ber of  places,  as  in  Manchester,  Plaistow,  Mortlake,  and  Liverpool, 
in  England,  and  at  Providence  and  Rochester,  in  the  United  States. 
Except  for  Liverpool,  no  exact  figures  seem  to  have  been  published, 
but  Gordon  and  Arnold,  at  Manchester,  and  Biernacki,  at  Plaistow, 
report  the  treatment  of  all  the  common  infectious  diseases  with  very 
few  cross  infections.  Although  the  number  of  cases  is  not  given, 
the  belief  is  expressed  that  the  facts  warrant  this  method,  except, 
perhaps,  for  measles  and  chicken  pox.  Indeed,  the  experience  with 
cubicles  and  rooms,  as  well  as  with  open  wards,  has  convinced  almost 
all  that  diphtheria,  whooping  cough,  rubella,  and  mumps  are  not 
air-borne  when  under  hospital  conditions,  and  that  scarlet  fever  is 
rarely,  if  ever.     Many  think  that  measles  and  chicken  pox  may  be 
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air-bome.  It  seems  certain  that  cross  infection  more  readily  takes 
place  in  these  two  diseases  than  in  the  others  just  mentioned.  It 
may,  however,  be  merely  because,  for  some  unknown  reason,  they  are 
more  readily  carried  on  hands  and  things  than  are  other  diseases. 
Certain  it  is  that  when  strict  cleanliness  is  practiced,  even  if  air 
infection  is  neglected,  cross  infections  are  rare  in  even  these  dis- 
eases. Hospital  infection  occasionally  occurs  in  typhoid  fever  and 
very  often  in  gonococcus  infections,  yet  no  one  attributes  this  to  air 
infection,  but  always  to  some  failure  in  technique  by  which  contact 
infection  is  permitted.  So  most  of  those  who  have  studied  hospital 
infection  in  other  diseases  believe  that  when  it  occurs  it  is  usually, 
if  not  always,  the  result  of  infection  by  contact. 

One  of  the  most  noteworthy  attempts  at  the  treatment  of  different 
diseases  in  the  same  ward  has  recently  been  reported  from  Liver- 
pool by  Eundle  and  Burton.  No  attempt  whatever  was  made  to 
secure  air  isolation,  and  all  varieties  of  disease  were  admitted  indis- 
criminately. In  all,  668  persons  passed  through  the  ward,  of  whom 
69  had  scarlet  fever,  40  diphtheria,  37  measles,  38  varicella,  9  whoop- 
ing coughj  and  215  erysipelas.  There  were  only  2  cross  infections — 
1  of  diphtheria  and  1  of  scarlet  fever.  These  authors  believe  that  in 
hospital  wards  the  "  danger  of  aerial  infection  is  to  be  disregarded 
for  practical  purposes." 

In  the  hospital  in  Providence  a  large  number  of  cases  of  con- 
tagious disease  are  cared  for  in  rooms  opening  into  a  common 
corridor,  no  attempt  being  made  to  prevent  the  free  movement  of 
air,  and  a  considerable  number  are  cared  for  in  open  wards  with 
other  diseases.  Among  the  latter,  only  one  instance  of  cross  infec- 
tion has  occurred,  and  this  was  in  a  child  who  managed  to  elude  the 
nurse  and  come  in  direct  contact  with  a  case  of  scarlet  fever.  In  the 
rooms  on  the  corridor  there  have  been  two  or  three  outbreaks,  but 
the  conditions  were  such  that  the  superintendent.  Dr.  Richardson, 
believed  that  the  infection  was  carried  by  the  physicians  or  nurses. 
It  is  worth  noting  that  diphtheria  bacilli  are  found  on  the  mucous 
surfaces  of  the  nurses  less  frequently  when  they  leave  the  hospital 
than  when  they  begin  their  service.  This  is  doubtless  due  to  the 
fact  that  the  habits  of  personal  cleanliness,  in  which  they  are 
instructed,  prevent  the  interchange  of  secretions,  thus  allowing  the 
bacilli  with  which,  in  common  with  the  general  population,  they  are 
infected  to  die  out.  This  could  scarcely  happen  if  while  in  the  diph- 
theria wards  they  were  breathing  in  the  germs.  While  physicians 
and  nurses  not  rarely  contract  disease  by  mouth-spray  infection 
while  leaning  over  the  face  of  the  patient,  infection  of  ward  maids 
and  other  employees  is  rare.  In  the  Providence  City  Hospital  the 
only  ward  maid  who  ever  became  infected  was  one  who  ate  fruit 
given  her  by  a  scarlet-fever  patient.     But  I  was  informed  by  Dr. 
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Gordon,  of  the  Northeastern  Hospital,  in  London,  that  in  that 
institution  ward  maids  assist  in  the  care  of  patients,  and  are  as 
frequently  infected  as  are  nurses. 

In  concluding,  it  is  well  to  note  that  the  general  trend  of  laboratory 
work  during  the  past  30  years  has  been  to  show  the  difficulty  or 
impossibility  of  the  air  carriage  of  living  bacteria  and  other  patho- 
genic organisms.  Our  brief  review  shows  that  clinical  and  epi- 
demilogical  studies  are  in  close  accord  with  laboratory  findings. 
While  not  many  years  ago  aerial  transmission  was  believed  to  be 
the  all-important  factor  in  the  extension  of  the  contagious  diseases, 
experiment  and  observation  have  removed  one  disease  after  another 
from  the  list  of  air-borne  infections,  until  most  of  those  who  have 
given  the  subject  careful  attention  are  convinced  that,  as  compared 
with  contact  infection,  aerial  infection  is  of  very  minor  importance, 
and  is,  perhaps,  a  negligible  factor  in  most  diseases. 


THE  CONTROL  OF  DISINFECTION  AND  THE  INFLUENCE  OF  IN- 
FECTED ROOMS  AND  FOMITES  IN  THE  DISSEMINATION  OF 
VARIOUS    INFECTIOUS    DISEASES. 

Alvah  H.  Doty,  M.  D.,  New  York  City. 

In  order  that  this  subject  may  be  scientifically  and  properly  con- 
sidered, it  is  necessary  that  we  should  be  familiar  with  the  means 
by  which  infectious  diseases  are  transmitted,  for  without  this  knowl- 
edge disinfection  and  other  methods  of  protection  can  not  be  intel- 
ligently carried  out. 

No  theory  has  been  more  generally  accepted,  both  by  the  medical 
profession  and  the  public  at  large,  than  that  infectious  diseases 
are  commonly  transmitted  by  clothing,  baggage,  money,  rags,  and 
innumerable  other  articles  which  are  supposed  to  convey  patho- 
genic organisms  in  their  active  state  from  one  person  to  another. 
These  alleged  agents  of  infection  are  known  as  fomites.  Even  a 
superficial  investigation  reveals  the  fact  that  the  origin  of  this 
theory  antedates  the  period  of  bacteriological  or  other  scientific 
research,  for  even  as  early  as  the  fourteenth  century  we  find  that 
clothing  and  cargoes  of  vessels  were  frequently  exposed  to  the  air 
and  sun  for  an  indefinite  period  for  so-called  purification,  and  vessels 
departing  from  presumably  infected  ports  were  sunk  by  official  order 
to  prevent  infection  through  the  medium  of  their  contents.  These 
extreme  and  unjustifiable  methods  have  not  by  any  means  been 
confined  to  the  past,  for  in  recent  years,  and  even  at  the  present  time, 
sanitary  regulations  are  enforced,  particularly  in  regard  to  disinfec- 
tion, which  are  wortliless  and  unnecessary.     It  was  not  so  very  long 
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ago  that  iron  rails  were  disinfected  in  the  South  to  prevent  the 
transmission  of  yellow  fever.  Since  the  discoveries  of  Pasteur  and 
Koch,  which  gave  to  the  world  indisputable  evidence  of  the  germ 
origin  of  infectious  diseases,  and  particularly  during  the  past  15  or 
20  years,  practical  sanitariums  have  been  slowly  but  surely  accumu- 
lating conclusive  evidence  of  the  fallacy  of  the  fomites  theory;  and 
although  exceedingly  valuable  pioneer  work  has  been  done  in  this 
direction,  the  results  have  been  reluctantly  accepted,  chiefly  on 
account  of  the  popularity  of  this  belief,  which  was  born  in  ignorance 
and  has  had  little  to  support  it  beyond  the  fact  that  it  offers  a  ready 
and  plausible  explanation  for  the  transmission  of  infectious  diseases 
in  instances  where  the  true  medium  of  infection  is  unknown. 

Than  this  no  theory  ever  entertained  has  been  so  pernicious  or  has 
militated  so  seriously  against  the  successful  treatment  of  outbreaks 
of  infectious  diseases,  for  it  has  discouraged  the  employment  of 
active,  energetic,  and  exhaustive  measures  to  detect  the  true  cause 
of  infection.  Those  in  charge  of  the  public  health,  while  they  have 
been  conscious  of  its  shortcomings,  have  been  disinclined  to  abandon 
it,  for  it  has  dominated  all  health  regulations,  the  object  of  which 
is  to  prevent  infectious  diseases.  However,  in  recent  years  events 
have  occurred  which  fortunately  have  abruptly  and  positively  demon- 
strated the  unsoundness  of  this  theory  and  have  extended  valuable 
aid  in  bringing  about  a  more  active  and  a  more  serious  considera- 
tion of  this  important  subject,  for  we  have  learned  that  the  ideas 
formerly  entertained  regarding  the  means  by  which  the  various 
infectious  diseases  are  transmitted  are  wrong,  and  it  seems  to  me 
there  can  be  no  better  time  than  the  present  to  condemn  the  fomites 
theory  and  accept  the  results  regarding  the  transmission  of  infectious 
diseases  which  have  been  obtained  by  careful  and  painstaking  scien- 
tific investigation. 

Not  long  ago  malaria  was  attributed  to  the  presence  of  miasma,  or 
poisonous  vapors  emanating  from  swamps;  now  we  know  that  this 
disease  is  caused  only  by  the  mosquito.  We  also  know  that  yellow 
fever,  formerly  supposed  to  be  commonly  transmitted  by  fomites,  is 
also  contracted  only  through  the  medium  of  this  insect.  The  medical 
history  of  the  South  is  rich  in  statistics  which  presume  to  offer  con- 
clusive proof  that  the  clothing  of  those  who  had  been  exposed  to 
yellow  fever  was  responsible  at  various  times  for  outbreaks  of  this 
disease. 

Satisfactory  evidence  has  been  given  us  that  plague,  which  was 
believed  to  be  caused  by  almost  anything  in  the  way  of  fomites,  is 
conveyed  from  one  person  to  another  by  the  rat  through  the  medium 
of  the  fleas  which  infest  them.  Some  years  ago  I  visited  Russia 
during  an  outbreak  of  this  disease  and  found  many  theories  regard- 
ing the  media  of  infection.     Instances  were  cited  where  it  was  trans- 
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mitted  by  caravans  going  from  one  section  of  the  East  to  another 
through  the  mediums  of  rugs,  clothing,  etc.  In  the  light  of  our  pres- 
ent knowledge  these  theories  are  unworthy  of  consideration. 

Many  have  maintained  in  the  face  of  the  warning  which  has  been 
given  in  regard  to  this  belief  that  typhus  fever  must  surely  be  caused 
by  f omites,  and  refer  to  the  rapidity  of  its  extension  and  other  details 
connected  with  its  transmission.  It  would  be  difficult  to  find  a  text- 
book which  does  not  in  positive  terms  state  that  typhus  fever  is  trans- 
mitted by  clothing,  baggage,  and  other  articles;  yet  careful  investi- 
gation, particularly  that  which  has  recently  been  carried  on  in 
Mexico  under  the  direction  of  Drs.  Goldberger  and  Anderson, 
seems  to  furnish  satisfactory  proof  that  typhus  fever  is  not  trans- 
mitted by  fomites,  but  by  the  body  louse.  I  originally  accepted  the 
general  belief  regarding  the  medium  of  infection  in  this  disease, 
but  my  experience  during  two  epidemics  has  made  it  quite  clear  to  me 
that  fomites,  to  say  the  least,  do  not  constitute  the  ordinary  means  of 
infection.  During  the  outbreak  of  typhus  fever  in  New  York  City, 
in  1892-3,  of  the  700  or  more  cases  which  occurred  I  remember  but 
two  of  them  which  appeared  among  persons  in  the  better  walks  of 
life,  almost  all  being  among  the  lodging  or  tenement-house  popula- 
tion. These  people  ride  in  public  conveyances  with  those  of  other 
classes,  and  if  clothing  constituted  a  medium  of  infection  there  would 
be  no  such  record  as  I  refer  to.  On  the  other  hand,  those  affected  are 
just  the  ones  we  would  expect  to  be  the  host  of  these  insects. 

Of  the  specific  organisms  involved  in  smallpox,  chicken  pox, 
measles,  and  scarlet  fever  we  know  practically  nothing,  except 
probably  the  information  given  us  by  Councilman  regarding  his  in- 
vestigation of  smallpox.  There  is  no  doubt  that  the  vesicle  or  pustule 
of  smallpox  contains  infectious  matter.  Of  this  we  have  definite 
proof.  It  is  asserted  by  some  that  infection  is  also  present  in  the 
vesicle  of  chicken  pox,  although  we  have  no  evidence  of  it.  In 
measles  and  scarlet  fever  the  skin  eruption  is  of  a  different  charac- 
ter, and  in  neither  disease  passes  beyond  the  papular  stage,  and 
there  is  nothing  to  justify  the  belief  that  it  contains  infection.  The 
desquamation  which  follows  the  eruption  of  these  diseases  has  been 
regarded  as  an  important  medium  of  infection;  this  also  is  with- 
out satisfactory  evidence.  Desquamation  in  itself  has  no  special 
significance  other  than  to  indicate  some  circulatory  disturbance  of 
the  skin  or  some  other  interference  with  its  function.  Filth  causes 
it.  It  occurs  in  sunburn  and  sometimes  in  typhus  fever  and  other 
infectious  and  noninfectious  diseases. 

I  believe  that  desquamation  is  a  negligible  factor  in  the  trans- 
mission of  measles  and  scarlet  fever  and  that  these  diseases  are  con- 
veyed from  one  person  to  another  by  the  infected  discharges  of  the 
mucous  membrane  involved.     We  have  so  concentrated  our  minds 
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on  the  presumed  potency  of  desquamation  as  a  medium  of  infection 
that  it  has  obscured  the  real  danger  of  the  infected  discharges  which 
are  always  present  in  these  diseases.  I  am  aware  that  instances  are 
cited  where  it  would  appear  that  desquamation  is  the  only  logical 
means  of  infection  in  secondary  cases.  Before  this  can  be  accepted 
as  scientific  or  practical  evidence,  the  presence  of  infected  dis- 
charges must  be  excluded.  I  do  not  believe  this  can  be  done,  nor  do 
T  believe  this  is  usually  considered.  I  know  of  many  who  regard 
the  discharges  from  the  affected  membrane  in  scarlet  fever  and 
measles  as  of  secondary  importance  to  desquamation  in  the  transmis- 
sion of  these  diseases.  Proof  is  presented  that  measles  and  scarlet 
fever  are  both  transmitted  before  and  after  desquamation;  besides, 
it  is  far  more  in  accord  with  modern  scientific  research  to  believe 
that  the  seat  of  infection  is  in  the  mucous  membrane  involved  rather 
than  desquamating  scales. 

We  probably  do  not  fully  consider  to  what  extent  the  fomites  and 
desquamation  theories  depend  upon  statements  made  by  the  laity. 
There  is  hardly  a  family,  particularly  where  there  are  children,  that 
can  not  cite  instances  to  prove,  to  their  own  satisfaction,  at  least, 
the  transmission  of  these  diseases  through  the  means  just  referred 
to,  and  will  often  present  evidence  that  it  has  occurred  through  the 
medium  of  clothing  which  has  been  laid  away  for  months  or  even 
years.  Equally  positive  statements  are  made  regarding  the  trans- 
mission of  disease  by  desquamation.  I  do  not  mean  that  all  evidence 
of  this  character  is  presented  by  laymen.  I  have  investigated  much 
of  this  evidence,  and  have  yet  to  see  the  first  case  where  satisfactory 
proof  of  these  statements  was  available  or  a  condition  which  could 
not  be  explained  without  the  aid  of  the  fomites  or  desquamation 
theory.  Still,  under  these  uncertain  conditions  we  have  gone  ahead 
in  the  investigations  of  disinfectants  and  disinfection;  we  have  in- 
dicated in  detail  how  the  apartments  of  the  sick  must  be  treated  and 
what  agents  should  be  employed.  It  does  not  seem  proper  that  we 
should  do  this  until  every  means  is  exhausted  to  ascertain  the  true 
media  of  infection.  We  construct  a  foundation  before  we  build 
a  house,  and  for  the  same  reason  we  should,  so  far  as  possible,  know 
the  manner  in  which  infectious  diseases  are  transmitted  in  order 
that  we  may  have  a  proper  knowledge  of  the  methods  by  which  we 
can  best  prevent  them. 

It  is  only  within  recent  years  that  we  have  appreciated  the  impor- 
tance and  danger  of  mild,  ambulant,  or  irregular  cases  of  infectious 
diseases  and  the  frequency  with  which  they  occur.  I  regard  them 
as  one  of  the  most  common  and  dangerous  factors  in  the  transmis- 
sion of  infection,  because  they  often  pass  unrecognized  and  are  re- 
sponsible for  outbreaks  of  disease  which  are  attributed  usually  to 
fomites. 
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More  recently  we  have  learned  of  "  carriers "  or  persons  who, 
although  they  present  no  evidence  of  disease  themselves,  contain 
specific  organisms  and  may  transmit  them  to  others.  With  a  proper 
knowledge  of  the  means  of  infection  before  us,  it  is  not  necessary 
to  depend  upon  either  the  fomites,  desquamation,  or  the  aerial  the- 
ory to  aid  us  in  determining  the  manner  by  which  infectious  dis- 
eases are  conveyed.  I  mean  by  the  "  aerial  theory  "  the  belief  that 
infection  is  carried  for  long  distances  through  the  air.  It  is  fre- 
quently asserted  that  this  may  occur  even  to  the  extent  of  half  a 
mile  or  more.  I  do  not  believe  in  this  theory  or  that  there  is  any 
substantial  or  reasonable  proof  of  it. 

Until  within  a  few  years  it  has  been  generally  believed  that  the 
marked  increase  in  the  number  of  cases  of  scarlet  fever,  measles,  and 
diphtheria  which  occur  at  the  opening  of  the  school  season  is  due 
largely  to  the  transmission  of  these  diseases  by  the  clothing  of  the 
children  in  whose  home  infectious  diseases  exist  or  who  have  been 
exposed  to  these  conditions  outside  of  their  home.  This  belief  has 
been  shattered  by  the  work  recently  carried  on  in  the  schools  of  the 
larger  cities.  Here  the  careful  inspection  by  medical  officers.  Imown 
as  the  "  school  corps,"  has  shown  to  what  a  remarkable  extent  mild, 
ambulant,  irregular,  or  unrecognized  cases  exist.  Children  with  a 
slight  sore  throat,  which  has  not  materially  interfered  with  their 
play  or  school  duty,  or  the  presence  of  a  nasal  or  ear  discharge  have 
frequently  been  found  to  be  due  to  a  mild  case  of  scarlet  fever  or 
diphtheria;  or  a  cold  in  the  head  has  proved  to  be  due  to  measles. 
Before  the  existence  of  this  exceedingly  valuable  inspection  these 
cases  were  overlooked,  and  secondary  ones  were  attributed  largely  to 
the  presence  of  infected  clothing.  Conclusive  evidence  of  the  great 
frequency  of  "  carriers  "  has  also  been  presented,  and  I  am  sure  we 
will  be  surprised  to  learn  to  what  extent  they  occur  and  the  number 
of  diseases  which  are  involved. 

Money  has  long  been  regarded  as  a  medium  of  infection;  so 
have  rags,  although  there  is  no  satisfactory  evidence  to  prove  it. 
It  is  file  superficial  consideration  of  this  part  of  the  subject  that  has 
misled  us.  If  an  employee  of  a  bank  contracts  infectious  disease,  it 
is  very  apt  to  be  attributed  to  infected  money.  If  a  man  who  works 
in  a  paper  manufactory  contracts  smallpox,  the  rags  with  which  he 
deals  are  usually  held  accountable  for  it,  unless  there  is  positive 
evidence  of  some  other  means  of  infection.  It  is  important  to  ascer- 
tain at  this  point  if  those  who  work  among  rags  or  those  who  are 
constantly  handling  money  contract  infectious  disease  oftener  than 
others  do.  If  not,  the  evidence  does  not  support  the  fomites  theory, 
for  we  must  remember  that  those  who  are  in  close  contact  with  these 
articles  are  subject  to  the  same  general  exposure  as  others,  and  there- 
fore mav  contract  disease  in  the  ordinary  way.     During  a  careful 
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investigation  of  this  part  of  the  subject,  which  has  covered  a  num- 
ber of  years,  I  have  yet  to  find  an  instance  which  reasonably  proves 
that  either  money  or  rags  constitute  a  medium  of  infection.  At  the 
Treasury  Department  in  Washington,  where  an  enormous  amount  of 
old  and  filthy  paper  money  is  being  constantly  handled  and  rehan- 
dled  by  many  employees,  no  evidence  could  be  secured  that  money 
transmits  disease.  This  same  result  was  also  obtained  in  connection 
with  the  employees  of  banks  and  other  institutions  where  money  is 
being  constantly  handled.  Similar  results  occurred  in  connection 
with  the  investigation  of  rags,  second-hand  clothing,  etc.,  for  no  proof 
was  disclosed  to  show  that  diseases  are  transmitted  in  this  way.  My 
investigation  in  connection  with  rags  was  carried  on  both  in  this 
country  and  in  Egypt,  for  the  reason  that  Egyptian  rags  have  been 
used  largely  in  the  United  States  for  the  manufacture  of  paper.  They 
usually  consist  of  the  cast-off  garments  of  the  natives,  which,  as  a  rule, 
are  worn  next  to  the  skin.  When  unfit  for  further  service,  they  are 
sold  to  the  ragman  or  exchanged  for  pottery  for  domestic  purposes 
and  are  taken  to  Alexandria  and  there  picked  over  by  women  and 
children.  Although  infectious  diseases  are  commonly  found  through- 
out Egypt,  I  was  unable  to  detect  any  evidence  in  the  carefully  pre- 
pared statistics  of  the  English  sanitary  officers  in  charge,  that  rags 
constitute  a  medium  of  infection. 

We  are  frequently  confronted  with  statements  that  money  con- 
tains a  large  number  of  bacteria.  This  is  true.  They  also  exist  on 
our  hands  and  faces,  on  our  linen,  car  straps,  balustrades  of  stair- 
ways, and  in  innumerable  other  places,  but  they  are  not  the  kind 
of  organisms  that  transmit  infectious  disease.  From  a  bacteriologi- 
cal standpoint  a  very  interesting  series  of  experiments  in  connection 
with  this  part  of  the  subject  was  made  by  Mr.  Warren  Hilditch, 
of  Sheffield  Institute,  which  demonstrated  the  fallacy  of  this  theory. 

Physicians  are  frequently  concerned  regarding  the  possibility  of 
transmitting  disease  from  one  patient  to  another  through  the  medium 
of  their  oAvn  clothing.  Instinctively  they  know  that  this  does  not 
happen,  or,  at  least,  only  in  rare  instances.  Gowns  are  frequently 
used  in  the  sick  room  to  protect  against  this  possible  danger.  I  am 
quite  sure  those  present  will  agree  with  me  that  it  would  be  ex- 
ceedingly difficult  to  arrange  a  practical  system  by  which  a  physician 
could  always  have  a  gown  at  the  proper  time  in  dealing  with  the 
various  forms  of  infectious  disease  which  he  meets  in  his  daily 
practice. 

In  making  application,  or  otherwise  dealing  directly  with  the  in- 
fected membrane,  when  sudden  expulsion  of  mucus  frequently  occurs 
it  is  proper  that  the  physician  should  be  protected  by  some  form  of 
covering.  In  these  instances  a  sheet  may  be  so  deftly  used  as  to 
answer  all  the  purposes  of  a  gown,  and  should  afterwards  be  treated 
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by  heat  in  the  same  manner  as  are  other  articles  directly  connected 
with  the  patient. 

No  one  who  is  practically  familiar  with  this  subject  doubts  that, 
in  some  rare  instances,  clothing,  money,  rags,  or  other  articles  may 
act  as  a  medium  of  infection.  T\Tiile  this  should  be  given  proper 
consideration,  we  must  devote  our  time  in  public  sanitary  work  rather 
to  the  usual  or  common  means  of  infection. 

If  our  former  theories  regarding  the  means  by  which  infectious 
diseases  are  transmitted  are  wrong,  what  are  the  real  means  of  in- 
fection ? 

The  knowledge  we  now  possess  on  this  subject  proves  that  infec- 
tious diseases  are  transmitted  by  persons  rather  than  things,  by  con- 
tact with  others,  by  certain  discharges  of  those  who  are  infected, 
and  by  insects  and  vermin. 

We  are  familiar  with  the  fact  that  in  typhoid  fever  and  cholera 
it  is  the  intestinal  discharge  and  in  diphtheria  the  discharge  from 
the  nose  and  throat  that  we  must  deal  with  in  the  protection  of  the 
public  health,  and  we  know  that  when  this  condition  is  properly 
looked  after  the  most  effective  and  satisfactory  results  follow.  How- 
ever, in  measles  and  scarlet  fever  we  have  dealt  rather  indefinitely 
with  the  subject  of  infection,  for  this  "bugaboo"  of  desquamation 
has  weakened  our  lines  of  defense  against  the  real  danger — that  is, 
the  infected  discharges.  As  the  specific  organism  of  these  diseases 
has  not  yet  been  identified,  it  is  obviously  difficult  or  impossible  to 
determine  when  the  discharges  cease  to  act  as  a  medium  of  infec- 
tion. Still,  the  problem  will  be  much  sooner  solved  if  we  direct  our 
attention  to  the  real  danger  instead  of  the  theoretical  ones. 

In  hospitals,  where  measles  and  scarlet  fever,  as  well  as  other  in- 
fectious diseases,  are  treated  under  the  same  roof  and  the  wards  con- 
taining these  various  diseases  are  separated  only  by  low  or  dwarf 
partitions,  which  leave  the  upper  part  of  the  wards  continuous  with 
each  other,  there  is  practically  no  transfer  of  infection  from  one 
ward  to  another,  neither  is  room  disinfection  carried  out  as  a  part  of 
the  routine  work.  These  results  certainly  do  not  favor  the  desqua- 
mation or  aerial  theory  of  infection,  and  it  would  seem  that  when 
careful  attention  is  given  to  the  disinfection  or  destruction  of  the 
discharges  from  the  nose,  mouth,  and  ears,  and,  above  all,  where 
general  cleanliness  is  strictly  observed,  which  I  believe  ranks  higher 
than  disinfection,  we  have  done  all  that  modern  sanitation  calls  for 
in  the  treatment  of  this  condition. 

Measles  and  scarlet  fever,  as  well  as  other  infectious  diseases,  are 
commonly  conveyed  from  one  person  to  another  through  the  medinni 
of  infected  hands.  Dipping  the  hands  for  a  moment  in  a  disinfecting 
solution  does  not  disinfect  them,  for  it  takes  some  time  to  penetrate 
the  infected  material.     It  is  the  proper  preliminary  cleansing  of  the 
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hands  with  soap  and  water  upon  which  protection  in  this  direction 
really  depends. 

So  far  as  the  transmission  of  infectious  diseases  by  insects  is  con- 
cerned, it  may  be  said  that  the  investigation  of  this  subject,  although 
yet  in  its  infancy,  has  already  yielded  results  which  have  been  of 
great  benefit  to  mankind,  and  it  is  fair  to  assume  that  there  are  many 
other  diseases  and  other  insects  concerned  in  this  manner  of  infec- 
tion of  which  as  yet  we  have  no  knowledge.  I  believe  this  calls  for 
every  effort  on  our  part  to  eliminate  the  mosquito  by  destroying  its 
breeding  place,  and  that  the  same  action  should  be  taken  in  regard 
to  the  fly  or  other  insects  which  we  suspect  as  agents  of  infection. 
But  little  will  be  gained  in  the  way  of  eliminating  them  by  efforts  to 
destroy  the  winged  insects.  It  is  the  destruction  of  their  breeding 
places  that  must  receive  our  careful  attention. 

I  have  dealt  at  some  length  upon  these  details  because  we  can  not 
properly  protect  against  infectious  diseases  unless  we  are  familiar 
with  the  means  by  which  they  are  transmitted.  With  this  knowledge 
it  is  comparatively  easy  to  deal  with  almost  any  condition  which  may 
exist;  besides,  the  work  of  protection  is  more  simple  and  more  easily 
carried  out. 

Probably  no  sanitary  measure  has  been  so  variously  dealt  with  as 
disinfection.  The  methods  employed  are  frequently  unnecessary  and 
not  in  accordance  with  the  dictates  of  modern  sanitation.  Agents  are 
used  which  have  little  or  no  value;  material  in  households  or  on  ship- 
board is  uselessly  injured  or  destroyed;  and  when  disinfection  is  actu- 
ally required  it  is  frequently  imperfectly  carried  out.  I  may  take, 
for  instance,  the  treatment  of  the  discharges  of  typhoid  fever.  The 
method  usually  employed  consists  in  placing  a  disinfectant  in  the. 
bedpan  before  or  after  the  discharge,  the  mixture  being  allowed  to 
remain  for  some  time  before  the  receptacle  is  emptied.  This  method 
can  not  be  depended  upon  for  thorough  disinfection ;  besides,  not  in- 
frequently in  handling  or  manipulating  the  receptacle  the  nurse  or 
attendant  is  infected,  for  she  has  faith  that  this  treatment  answers 
all  requirements.  Some  time  ago  I  made  a  series  of  experiments  in 
regard  to  this  detail.  They  consisted  in  the  treatment  of  fecal  mat- 
ter with  the  various  disinfecting  solutions  which  are  commonly  rec- 
ommended for  this  purpose  and  in  the  manner  in  which  they  are 
usually  employed.  It  was  found  at  the  end  of  20  hours  that  but  one- 
eighth  of  an  inch  of  the  mass  was  disinfected.  These  experiments 
were  subsequently  repeated  by  others  with  practically  the  same  re- 
sultSj  and,  I  believe,  prove  that  this  method  of  treating  the  discharge 
does  not  disinfect,  and  it  is  not  improbable  that,  when  the  fecal  mat- 
ter is  thrown  in  the  water-closet  or  privy  vault  and  disintegrated,  it 
may  later  infect  something  which  is  taken  into  the  mouth. 
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It  is  true  that  the  discharges  of  cholera  become  rapidly  fluid  and 
also  more  quickly  succumb  to  disinfecting  agents;  still  these  condi- 
tions are  sometimes  uncertain,  and  we  should  make  no  exception, 
when  we  have  means  at  our  command,  to  secure  full  protection. 
Furthermore,  it  is  exceedingly  important  that  the  receptacle  itself 
should  be  disinfected  at  the  same  time  the  discharge  is  treated,  al- 
though the  attendant  does  not  always  fully  appreciate  this  and  some- 
times does  not  realize  the  necessity  of  cleaning  the  hands.  I  believe 
there  is  but  one  way  to  deal  with  infected  discharges  of  this  kind,  if 
it  can  be  made  use  of,  and  that  is  by  heat — either  boiling  water  or 
steam.  Some  simple  means  of  performing  this  may  be  improvised 
wherever  a  metal  receptacle  of  sufficient  capacity  and  a  fire  can  be 
secured,  or  a  simple  and  inexpensive  apparatus  may  be  made  as 
follows:  A  sheet-copper  receptacle  sufficiently  large  to  hold  a  full- 
sized  bedpan  may  be  easily  constructed,  having  metal  supports  to 
raise  it  above  the  ground  high  enough  to  allow  room  for  a  lamp  or 
gas  apparatus  to  secure  the  necessary  heat.  The  cover  should,  if 
possible,  be  made  sufficientl}^  heavy  to  offset  a  slight  pressure  of 
steam.  This,  however,  is  still  further  provided  for  by  a  spout  which 
is  attached  to  the  portion  of  the  top  not  involved  in  the  cover  and 
for  the  same  purpose  that  a  spout  is  used  on  a  teakettle — to  allow 
the  escape  of  steam.  The  upper  end  of  this  should  be  connected  with 
a  flexible  tube,  which  may  be  carried  out  of  the  window  in  order  that 
the  steam  does  not  escape  into  the  apartment  itself.  When  not  used 
the  temperature  of  the  water  may  be  kept  short  of  the  boiling  point. 
The  addition  of  a  small  amount  of  potassiimi  permanganate  will 
usually  prevent  any  unpleasant  odor.  The  value  of  this  method 
lies  in  the  fact  that  when  the  bedpan  is  brought  from  the  patient 
and  placed  in  the  bath  and  exposed  to  boiling  water  for  20  minutes 
we  may  be  certain  that  both  the  pan  and  the  discharge  are  disin- 
fected and  it  makes  little  difference  what  is  done  with  them  after- 
wards. This  apparatus  is  only  a  suggestion  of  the  principle  which 
may  be  carried  out  on  a  larger  scale.  In  the  hospitals  which  have 
been  under  my  direction  large  apparatus  were  constructed  along 
these  lines  capable  of  holding  eight  bedpans  at  one  time.  Steam  may 
be  used  instead  of  boiling  water.  This  method  of  disinfection  is 
valuable  in  any  form  of  infectious  disease  for  the  treatment  of  dis- 
charges or  textile  fabrics  or  other  articles  which  may  have  been 
directly  contaminated. 

I  am  aware  that  it  is  possible  to  disinfect  with  carbolic  acid  and 
other  agents,  and  in  some  instances  it  is  not  practical  to  use  boiling 
water  or  steam,  but  when  it  can  be  employed  it  should  take  prece- 
dence over  all  other  agents.  It  offers  full  penetration  and  its  action 
is  certain  and  prompt.  It  does  not  involve  danger  or  expense,  and 
0(361)2— VOL  4—13 3 
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an  apparatus  for  its  use  can  almost  always  be  improvised.  Besides, 
it  is  the  natural  disinfectant  and  will  sooner  or  later  be  so  considered. 

A  careful  study  of  the  means  by  which  infectious  diseases  are 
transmitted  will  teach  us  that  the  necessity  for  disinfection  is  con- 
fined chiefly  to  infected  discharges  and  articles  about  the  patient  that 
may  be  directly  contaminated,  and  that  room  disinfection  is  an  un- 
important factor  in  the  prevention  of  infection  that  is  employed 
largely  in  connection  with  the  fomites  theory  and  is  supposed  to 
represent  a  final  clearing  up  at  the  termination  of  the  case.  The 
truth  is  we  should  deal  constantly  with  the  infection  which  is  present 
in  order  that  there  may  be  no  terminal  disinfection  necessary.  It  is 
the  dependence  that  is  placed  upon  this  which  favors  carelessness  on 
the  part  of  the  nurse  or  attendant,  for  the  great  importance  of  con- 
tinued surveillance  is  not  so  fully  appreciated. 

There  are  instances  where  extreme  carelessness  has  occurred 
in  the  treatment  of  infectious  diseases  which  may  justify  the  disin- 
fection of  the  apartment.  In  smallpox  we  have  proof  that  the 
vescicles  contain  infectious  matter  and  it  is  the  general  practice  to 
disinfect  the  apartment  after  the  patient  is  removed,  although  there 
has  been  strong  evidence  presented  to  show  that  after  the  removal 
of  the  patient  the  room  ceases  to  ]:>e  a  medium  of  infection.  I  am 
willing  to  say  that  I  am  not  unfavorable  to  this  opinion,  and  I  be- 
lieve that  the  statements  which  have  been  handed  down  to  us  de- 
scribing the  infection  which  is  constantly  lurking  about  the  apart- 
ment where  infectious  disease  exists,  in  the  form  of  organisms  in 
their  active  state,  is  largely  a  creature  of  the  imagination.  We  be- 
lieve this  largely  by  inference. 

I  have  no  desire  or  intention  of  overlooking  any  proper  or  reason- 
able means  of  protection,  but  I  believe  room  disinfection  goes  hand 
in  hand  with  the  fomites  theory  and  that  both  in  various  ways  en- 
tourage carelessness.  They  are  discredited  and  should  be  replaced 
by  modern  methods,  which  I  feel  certain  offer  far  greater  value. 

It  may  be  said  that  the  gases  which  are  used  for  room  disinfec- 
tion— sulphur  dioxide  and  formaldehyde — have  very  little  power  of 
penetration  and  can  be  depended  upon  only  for  the  most  superficial 
form  of  disinfection.  Furthermore,  the  sprinkling  or  spraying  of 
rugs  or  carpets  which  may  have  been  contaminated  with  discharges 
is  not  a  safe  or  practical  method  of  disinfection.  If  these  articles 
are  contaminated,  they  should  be  subjected  to  heat— either  boiling 
water  or  steam. 

I  believe  that  nothing  is  more  unreasonable  than  an  attempt  to 
disinfect  an  entire  house,  and  I  can  imagine  no  condition  that  would 
call  for  it  unless  it  is  to  cater  to  the  wishes  of  the  family. 

It  is  impossible  in  the  limited  time  given  this  paper  to  satisfactorily 
consider  the  many  details  connected  with  this  important  subject.     I 


Doty.]  INFLUENCE   OF   INFECTED   EOOMS  AND   FOMITES.  27 

believe  the  essential  ones  are  that  we  now  have  conclusive  proof  that 
many  of  onr  former  theories  regarding  the  means  by  which  infectious 
diseases  are  transmitted  are  wrong,  and  that  in  the  prevention  of 
these  diseases  we  should  in  the  future  carry  out  such  means  as  are 
dictated  by  our  present  knowledge  of  this  subject,  and  that  theories 
and  measures  which  are  not  supported  by  scientific  evidence  and  prac- 
tical experience  should  be  discarded. 

If  this  course  is  followed,  we  may.  as  a  rule,  expect  to  detect  the 
origin  of  outbreaks  of  infectious  disease  which  constitutes  the  most 
important  and  valuable  means  of  dealing  successfully  with  this 
danger.  Further  means  of  protection  include  the  prompt  and  careful 
isolation  of  the  patient  and  the  constant  disinfection  and  destruction 
of  infected  discharges  and  articles  which  may  be  directly  contami- 
nated. The  most  careful  attention  must  be  given  to  cleanliness. 
Than  this  nothing  is  more  important,  not  only  for  its  great  value  in 
the  prevention  of  infection,  but  for  its  educational  value  also. 

When  the  character  of  the  disease  calls  for  it,  exhaustive  effort 
should  be  made  to  destroy  infected  insects,  and  to  extend  aid  in  de- 
stroying their  breeding  places.  The  treatment  of  those  who  have 
been  exposed  to  infection  consists  in  at  least  a  daily  examination  to 
early  detect  the  invasion  of  the  disease.  This  is  not  complete  without 
the  use  of  the  thermometer.  The  practice  of  quarantining  well  per- 
sons in  whose  homes  infectious  disease  exists  should  disappear  with 
the  fomites  theory.  The  danger  of  these  people  is  that  they  may 
contract  disease  and  transmit  it  by  personal  contact,  and  not  that 
they  maj'  may  transmit  it  to  others  by  their  clothing.  Besides,  it 
is  best  that  they  should  be  out  of  the  house.  Furthermore,  these 
people  are  often  the  breadwinners  of  the  family,  and  their  enforced 
idleness  is  a  matter  of  considerable  concern. 

DISCUSSION. 

Dr.  Valenzuela  :  En  considerant  I'importance  du  travail  de  M.  le 
docteur  Doty,  je  veux  savoir  I'opinion  de  quelques-uns  des  honorables 
confreres  de  cette  section  aupres  des  moyens  de  transmission  du 
typhus,  de  la  scarlatine  et  la  rougeole.  dont  a  present  on  ne  connait 
pas  les  germes.  Quelle  est  I'epoque  la  plus  dangereuse  pour  le  contage 
de  ces  maladies  paroe  qu'il  y  a  beaucoup  d'opinions  sur  ce  sujet? 

Quel  est  le  moyen  le  plus  a  propos  et  efficace  pour  la  desinfection 
dans  ces  maladies  parce  que  la  plupart  des  cas  ne  reussit  pas  ? 

Je  considere  tr^s  impoitants  ces  sujets  parce  que  ne  connaissant 
pas  le  moyen  de  transmission  aussi  bien  que  le  proced6  efficace  de 
desinfection  pour  combattre  leur  propagation. 

Je  demande  respectueusemont  s'il  faudrait  I'accepter  comme  lo 
moyen  le  plus  sur  maintenant,  tandis  que  la  bacteriologie  fait  la 
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lumiere  sur  ce  point,  soit  par  isolement  et  la  proprete  de  I'individu, 
les  robes  de  lit  et  leur  vetements.  Meme  en  considerant  que  I'isole- 
ment  ainsi  que  la  proprete  soient  le  plus  soigne  possible. 


THE  PREVENTION  OF  THE  SPREADING  OP  CONTAGIOUS  DISEASES 
BY  INFECTED  HABITATIONS  OR  INFECTED  CLOTHES. 

Prof.  Dr.  Hans  Hammebl,  K.  K.  Hygienisches  Institut  der  Universitat  Graz. 

Numerous  observations  have  taught  us  that  the  specific  germs  of 
many  of  the  most  common  infectious  diseases — for  instance,  tuber- 
culosis, diphtheria,  scarlet  fever,  variola,  et  cetera — cling  to  the 
walls  and  furniture  of  the  sick  rooms,  remain  alive  a  certain  length 
of  time,  and  meanwhile  retain  their  capability  of  spreading  infec- 
tion, so  that,  as  we  know  by  experience,  the  sojourn  of  persons  in 
such  a  room  may  be  quite  sufficient  for  them  to  acquire  one  of  these 
diseases.  This  fact  makes  it  necessary  to  use  a  reliable  method  of 
annihilating  the  infectious  microbes  in  rooms  previously  inhabited 
by  persons  suffering  from  infectious  diseases.  In  consequence  thereof, 
the  disinfection  of  habitations  forms  a  principal  part  of  our  struggle 
against  infectious  diseases. 

The  simpler  and  cheaper  a  reliable  method  of  attaining  this  may 
be  the  more  general  it  will  become,  and  it  must  be  one  of  the  prin- 
cipal aims  of  hygienics  to  evolve  simple  and  inexpensive  ways  of 
disinfection. 

At  present  the  most  universal  way  is  to  evaporate  or  spray  water 
and  formol  with  an  apparatus.  Less  in  use,  on  account  of  the 
expense,  although  quite  as  efficacious,  are  the  methods  without  a 
special  apparatus,  as,  for  instance,  with  permanganate  of  potash  and 
formol,  or  permanganate  of  potash  and  paraform. 

I  have  found  by  numerous  trials  that  the  heat  which  is  generated 
by  the  slaking  of  quicklime  can  be  used  to  evaporate  water  and 
formalin,  and  that  if  the  right  amount  of  the  reagents  is  used  the 
infectious  germs  can  be  killed  just  as  surely  and  in  just  as  short  a 
time  as  by  the  other  methods.  One  condition  for  its  efficiency  is  that 
the  formation  of  a — acrose,  a  sort  of  sugar,  be  avoided.  This  is 
formed  when  formol  comes  in  contact  with  hot  lime,  and  can  be 
avoided  by  adding  sulphuric  acid  to  the  water  with  which  the  lime 
is  slaked. 

The  amount  of  the  reagents  necessary  for  the  disinfection  of  a 
room  containing  100  cubic  meters  is  as  follows:  Five  kilograms  of 
quicklime,  C  liters  of  water,  500  cubic  centimeters  of  concentrated 
sulphuric  acid,  and  1  liter  of  formol  (10  cubic  centimeters  of  formol 
per  1  cubic  meter  room  for  a  6  hours'  fumigation).  It  is  best  to  put 
the  lime,  in  pieces  of  about  80  to  120  grams  in  weight,  into  a  flat  tub 
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with  a  capacity  for  holding  25  to  30  liters  of  fluid.  In  the  tub  the 
solution  of  the  sulphuric  acid  (about  12  per  cent)  is  poured  over  the 
lime.    As  soon  as  steam  begins  to  generate  the  formol  is  added. 

According  to  the  size  of  the  rooms  to  be  disinfected,  the  amount 
of  the  reagents  is  chosen  according  to  a  schedule  based  on  experiments. 

Seeing  that  quicklime  is  easily  procured  everywhere  and  can  be 
kept  unchanged  for  a  long  time  in  well-closed  vessels,  that  sulphuric 
acid  is  easily  procurable  and  cheap,  and  that  instead  of  a  compli- 
cated apparatus  only  simple  tubs  or  buckets  are  needed,  I  consider  my 
method  not  only  the  simplest,  but  also  the  cheapest. 

Considering  that  the  carriage  of  fluids  like  sulphuric  acid  and 
formol  over  longer  distances  is  not  without  difficulties,  I  have  made 
experiments  with  a  view  to  substituting  the  sulphuric  acid  by  some 
other  reagent  which  is  not  liquid — as,  for  instance,  oxalic  acid,  tar- 
taric acid,  tannic  acid,  or  permanganate  of  potash.  Up  to  date  the 
result  of  these  experiments  has  not  been  satisfactory.  When  we  con- 
sider the  importance  of  a  favorable  solution  of  this  question,  it  would 
seem  to  be  well  worth  while  to  continue  the  experiments  in  this 
direction. 

Paraf orm  can  be  used  instead  of  formol,  but  this  makes  the  method 
a  good  deal  more  expensive. 

Quicklime  can  also  be  used  to  evaporate  ammonia  in  rooms  disin- 
fected with  formol.  Pieces  of  lime  of  the  size  mentioned  and  ag- 
gregating 2  to  3  kilograms  are  barely  covered  with  water  in  a  tub. 
As  soon  as  heat  begins  to  be  generated,  about  one-third  or  one-half 
of  the  fluid  is  poured  off,  and  about  half  as  much  ammonia  as  the 
amount  of  formol  used  is  poured  into  the  lime. 

As  the  spreading  of  infectious  diseases  is  frequently  caused  by  the 
clothes  and  underwear  of  the  patients,  great  importance  must  be 
attached  to  the  proper  disinfection  of  these  objects.  If  for  some 
reason  or  other  there  be  an  obstacle  to  the  disinfection  of  the  clothes 
or  underwear  by  steam,  the  disinfection  may  be  undertaken  with 
formol  in  a  tightly  closed  cupboard.  For  the  disinfection  of  a  cup- 
board of  2  to  3  cubic  meters  in  volume,  the  amount  of  lime  needed  is 
2  kilograms,  over  which  is  poured,  in  a  flat  vessel,  about  200  cubic 
centimeters  of  sulphuric  acid  diluted  with  3  liters  of  water.  As  soon 
as  this  mixture  begins  to  steam,  70  to  100  cubic  centimeters  of  formol 
are  added. 

In  making  experiments  relating  to  disinfection  with  formol,  dif- 
ferent authors  use  different  methods.  Cultures  of  bacteria  with 
different  powers  of  resistance  are  dried  on  silk  threads  or  strips  of 
linen  or  flannel,  and  these  test  objects  subjected  to  the  influence  of  the 
fumes,  either  directly  or  wrapped  in  paper  or  placed  in  corners  of 
the  rooms. 
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This  disparity  between  the  methods  makes  it  very  difficult  to  judge 
the  real  effect  of  any  certain  method  of  disinfection,  and  it  would 
seem  to  be  in  the  interest  of  the  whole  question  if  a  standard  method 
for  these  experiments  could  be  agreed  upon,  and  this  standard  alone 
be  followed  in  future. 


DEMONSTRATION  EINES  VON  M.  KAISER  (TRIEST)  AUSGEAR- 
BEITETEN  EINFACHEN  UND  SICHEREN  VERFAHRENS  ZUR  DES- 
INFEKTION   VON   STtJHLEN   AM   KRANKENBETT. 

Prof.   Dr.   M.   Pkausnitz.   K.    K.   Hygienisclies   Institut   der  Universitat   Graz, 

Austria. 

Eingehende  Untersuchungen  welche  u.  A.  M.  Kaiser  im  Hygie- 
nischen  Institut  der  Universitat  Graz  vor  Jahren  ausfiihrte  zeigten, 
dass  die  zur  Desinfektion  des  Kots  am  Krankenbett  vorgeschriebenen 
und  eingefiihrten  Methoden  versagen,  wenn  die  Excremente  fest 
sind.  Kaiser  hat  seine  Versuche.  ein  einfaches  und  sicheres  Ver- 
fahren  zur  Kotdesinfektion  zu  erforschen  fortgesetzt  und  in  seiner 
jetzigen  Stellung  als  Seesanitats-Oberarzt  in  Triest  audi  zu  einem 
erfolgreichen  Ende  gebracht. 

Das  Prinzip  seines  Verfahrens  beruht  darauf,  dass  die  Faeces 
durch  Hitze  sterilisirt  werden  und  zwar  durch  die  hohe  Temperatur, 
welche  entsteht,  wenn  gebrannter  Kalk  mit  heissem  Wasser  iiber- 
gossen  wird. 

Vor  der  Ausfiihrung  dieser  einfachen  aber  als  absolut  sicher 
erprobten  Methode,  wird  nur  von  der  Wartepereon  ausgemessen, 
wieviel  Wasser  notwendig  ist.  um  in  dem  zu  beriihrenden  Gefass 
(Nachttopf,  Unterschieber)  den  dort  abgesetzten  Kot  mit  Wasser 
zu  bedecken.  Der  bei  der  Defakation  gelassene  Ham  wird  nach 
Schatzung  hinzugerechnet  und  mindestens  der  vierte  Teil  der  ge- 
sammten  Fliissigkeitsmenge  Kalk  zugesetzt.  Der  Kalk  ist  vorher 
in  Stiicke  zu  zerkleinern.  welches  etwa  die  Grosse  einer  Kirsche  haben. 
Die  Kalkstiickchen  werden  in  gleichmassiger  Verbreitung  um  den 
Kot  gelegt.  Ein  Abwiegen  des  Kalks  ist  nicht  notwendig;  es  geniigt 
den  Kalk  in  einer  Porzelanmensur  abzumessen  und  die  Raumteile 
den  Gewichtsteilen  gleich  zu  setzen. 

Auf  den  mit  Kalk  bedeckten  Kot  wird  dann  die  vorher  bestimmte 
Menge  45°-70"  C.  heissen  Wassers  gegossen:  bei  niedriger  Aussen- 
temperatur  oder,  wenn  viel  Harn  gelassen  wurde,  ist  ein  hoher  tem- 
perirtes  Wasser  zu  verwenden.  Das  Geschirr  wird  nun  mit  Zei- 
tungspapier  in  mehrfacher  Lage  und  einem  Holz — oder  Porzelan- 
deckel  bedeckt.  Nach  der  ersten  stiirmischen  Dampfentwicklung 
wird  der  Deckel  mit  einem  Gewicht  oder  Stein  beschwert,  um  eine 
zu  rasche  Temperaturerniedrigung  zu  verhiiten. 
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In  dieser  Weise  behanclelt  erhitzt  sich  der  Kot  aiif  circa  85°  C.  und 
behalt  aiich  nach  einer  Stunde  noch  eine  Temperatur  von  mindestens 
70°.  Nach  zweistiindigem  Stelien  wird  der  Topf  entleert;  die  in  ihm 
enthaltenen  Krankheitserreger  sind  abgetodtet. 

Diese  iiberaus  einfache  Methode,  zii  welcher  also  nur  etwas  ge- 
brannter  Kalk  und  warmes  Wasser  gehort,  hat  sich  bei  zahlreichen 
Controlversiichen  mit  Bakterium  coli,  welches  an  Widerstandsfiihig- 
keit  den  Krankheitserregern,  die  durch  den  Kot  iibertragen  werden 
zum  mindestens  gleichkommt,  als  absolut  sicher  erwiesen,  sodass  die 
schwierige  Frage  der  Kotdesinfektion  am  Krankenbette  nimmehr  in 
einfachster  und  sicherster  Weise  gelost  erscheint:  Simplex  veri 
sigillum. 

RESUME. 

1.  Die  Warteperson  oder  der  Desinfektor  hat  an  dem  zu  beniit- 
zenden  Gefasse  festzustellen,  welcher  Mengen  warmen  Wassers  es 
bedarf  iim  den  Stiihl  damit  vollkommen  zu  bedecken. 

2.  Zu  dieser  Menge  Wassers  wird  das  Quantum  des  gelassenen 
Hams  schiitzungsweise  hinzugerechnet. 

3.  Dem  Stuhle  wird  gleichmiissig  verteilt  der  vierte  Teil  des 
Gewichtes  der  Gesamtfliissigkeit  an  Kalk  zugesetzt. 

4.  Der  zu  beniitzende  Kalk  ist  der  gebrannte  Kalk  (Aetzkalk)  der 
unmittelbar  vor  dem  Gebrauche  in  kleine  etwa  kirsch-  oder  wall- 
nussgrosse  Stiicke  zerschlagen  wird.  Das  erforderliche  Quantum 
kann  wenn  eine  Wage  nicht  vorhanden  ist  volumetrisch  in  einer  der 
gebrauchlichen  250  gr.  Porzellanmensuren  abgemessen  werden,  wobei 
ein  Gramm  einem  Kubikzentimeter  gleichzusetzem  ist.  Der  dabei 
gemachte  Fehler  ist  fiir  den  Desinfektionseffekt  belanglos. 

5.  Auf  den  Stuhl  wird  die  vorher  bestimmte  Menge  45-70°  C. 
warmen  Wassers  gegossen,  wobei  darauf  zu  achten,  dass  bei  grosseren 
Harnmengen  oder  niedriger  Aussentemperatur  wiirmeres  Wasser  zu 
beniitzen  ist. 

G.  Das  Geschirr  wird  hierauf  mit  einer  mehrfach  zusammenge- 
falteten  Zeitung  und  einem  dariiber  gelegten  Brettchen,  einer  starken 
Pappe  oder  einem  flachen  Blechdeckel  bedeckt  und  dieser  nach  der 
ersten  stiirmischen  Dampfentwickelung  beschwert  um  eine  zu  rascho 
Abkiihlung  zu  verhiiten. 

7.  Nach  zweistiindigen  Verweilen  kann  der  Inhalt  des  Geschirres 
als  ungefahrlich  ausgeleert  werden. 

8.  Es  empfiehlt  sich  das  Verfahren,  welches  sehr  einfach  ist 
dennoch  vorher  durch  die  Warteperson  einiiben  zu  lassen. 


niPORTANCIA    PROFILACTICA     DE     la     DESINFECCION     en     LOS 
SERVICIOS  SANITAKIOS  URBANOS  Y  INTERNACIONALES. 

Dr.  Francisco  Valenuzuela,  Jefe  del  Departamento  de  Desinfecci6n  del  Consejo 
Superior  de  Salubridad  de  Mexico. 

La  experiencia  confirma  cada  di'a  que  la  desinfeccion  es  un  medio 
profilactico  poderoso  para  luchar  contra  la  propagacion  de  las  enfer- 
medades  transmisibles ;  desempeiia  un  papel  esencialmente  preventive 
y  profilactico  ya  atenuando  la  virulencia  de  los  microbios  ya  im- 
pidiendo  su  conservacion,  su  multiplicacion  y  su  diseminacion ;  por 
ella  un  medio  contaminado  deja  de  estarlo;  es  un  recurso  de  gran 
importancia  de  que  el  hombre  dispone  en  la  lucha  diaria  contra  las 
enfermedades  en  cuyos  resultados  contribuyen  como  complementos 
de  gran  valor  el  aislamiento  y  la  higiene  cooperando  esta  con  dos  de 
sus  elementos  mas  importantes  que  son  la  aeracion  y  la  limpieza,  asf 
como  todo  aquello  se  relaciona  con  el  aumento  de  energia  del  or- 
ganismo  para  hacerlo  mas  resistente  a  la  accion  de  los  germenes 
patogenos  y  que  evita  asimismo  la  fatiga  y  perdida  de  la  energia 
liaciendo  del  individuo  un  terreno  propicio  para  la  invasion  y  ger- 
minacion  de  dichos  microorganismos. 

Siendo  el  fin  que  con  la  desinfeccion  se  propone  alcanzar  la  destruc- 
cion  de  todos  los  germenes  peligrosos  que  pueden  estar  contenidos 
en  el  medio  asi  como  los  que  el  individuo  emite  durante  su  enferme- 
dad  6  despues  de  su  curacion  6  de  sumuerte,  los  cuales  facilmente 
pueden  diseminarse  de  diversas  maneras  en  el  medio  exterior  y  trans- 
portadas  a  largas  distancias,  interviniendo  en  ello  circunstancias 
diversas  como  son  el  que  el  enfermo  no  ha  sido  reconocido  6  esta  mal 
atendido  6  bien  por  que  el  individuo  escapa  a  la  observacion  medica  6 
por  que  siendo  portador  de  germenes  patogenos,  con  apariencia  de 
sanos,  contaminan  y  diseminan  con  ellos  los  objetos  que  tocan,  la 
desinfeccion  debe  intervenir  en  sus  practicas  con  toda  la  amplitud 
que  ella  requiere  a  fin  de  poder  obtener  de  ella  todo  el  resultado  pro- 
filactico deseado. 

En  el  estado  actual  de  la  ciencia,  la  desinfeccion  debe  satisfacer  con- 
diciones  que  la  despojen  de  todo  aquello  que  pueda  perturbar  y  des- 
merecer  la  confianza  de  sus  exitos,  no  debe  ser,  como  dice  Chassevant, 
ejecutada  como  un  rito,  ni  ser  aplicada  uniforme  e  indiferentemente 
de  igual  manera  en  todos  los  casos ;  mal  practicada  da  una  seguridad 
enganosa  y  constituye  un  serio  peligro  pues  permite  a  los  germenes 
que  no  han  sido  destruidos  propagarse  libremente;  en  resumen  la 
desinfeccion  para  que  sea  efectiva  debe  ser  cientifica,  metodica  y 
completa. 

Las  medidas  de  proteccion  que  actualmente  se  toman  contra  las 
enfermedades  contagiosa^  se  inspiran  en  el  conocimiento  de  los  fac- 
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tores,  etiol6gicos  propios  a  estas  enf ermedades ;  los  descubrimientos 
de  Pasteur  han  permitido  dar  a  aquellas  una  base  verdaderamente 
cientifica ;  se  sabe  que  una  gran  parte  de  las  enfermedades  transmisi- 
bles  tienen  un  origen  microbiano,  se  sabe  igualmente  que  el  contagio 
resulta  siempre  de  la  transmision  del  germen  patogeno  del  individuo- 
enfermo  al  individuo  sano  ya  sea  directamente  por  contacto  inmedi- 
ato,  6  bien  indirectamente  por  contagio  mediato  por  intermedio 
de  los  productos  excretados  por  el  enfermo  y  esparcidos  en  su 
derredor  y  sobre  los  objetos  que  han  estado  en  contacto  con  el,  el 
conocimiento  de  esta  es  de  gran  importancia  para  valorizer  debida- 
mente  los  principios  f undamentales  de  la  profilaxis ;  por  una  parte  con 
el  aislamiento  se  limita  el  campo  de  la  infeccion  y  se  impide  la  disemi- 
nacion  de  los  agentes  contagiosos;  por  otra  con  la  desinfeccion,  se 
destruyen  los  germenes  patogenos  en  donde  quiera  que  estos  se 
encuentren. 

Es  necesario  saber  que  no  basta  recibir  el  contagio  para  sufrir  sus 
efectos  nocivos,  muchos  individuos  pueden  albergar  los  germenes 
especificos  de  una  enfermedad  contagiosa  y  servir  de  vehiculos  para 
su  transmision ;  numerosos  casos  han  sido  observados  en  el  colera,  la 
fiebre  tifoidea  y  la  difteria;  existiendo  en  estos  individuos  un  estado 
transitorio  que  les  hace  por  el  momento  refractarios  a  la  eclosion  de 
la  enfermedad;  la  nocion  de  estos  casos  tiene  una  gran  importancia, 
pues  demuestra  que  la  medida  ideal  de  profilaxis  seria  provocar  este 
estado  en  el  momento  en  que  el  contagio  lo  amenaza ;  es  el  principio 
en  que  esta  basada  la  vacunacion  para  la  viruela  cuyos  resultados  son 
confirmados  en  el  mundo  entero,  ese  estado  de  inmunidad  aunque 
transitorio,  se  procura  para  evitar  el  contagio  de  la  peste,  el  colera,  la 
difteria  y  la  fiebre  tifoidea;  la  inmunizacion  viene  a  remediar  la 
insuficiencia  inevitable  del  aislamiento  y  de  la  desinfeccion. 

Otras  medidas  profilticticas  de  orden  mas  general  se  relacionan 
principalmente  con  el  individuo;  el  organismo  que  funciona  regu- 
larmente  resiste  generalmente  a  la  accion  de  los  germenes  patogenos 
que  en  el  penetran,  el  hombre  es  poco  hospitalario  a  los  microbios,. 
pues  esta  dotado  de  una  inmunidad  natural;  pero  si  el  estado  de  su 
salud  se  altera  ligeramente  esta  inmunidad  desaparece  y  da  lugar  a  la 
receptividad  mas  6  menos  grande ;  debe  pues  evitarse  toda  causa  que 
deprima  6  altere  el  estado  normal  de  la  salud  del  individuo,  obser- 
vando  las  priicticas  que  la  higiene  aconseja  tanto  en  su  persona,  con 
cuidados  de  aseo,  limpieza  y  alimentacion  como  en  el  medio  en  que 
vive. 

Aislamiento. — De  las  medidas  sanitarias  para  la  propagacion  de 
las  enfermedades  transmisibles,  el  aislamiento  es  de  suma  importancia,. 
pues  como  se  acaba  de  decir,  por  medio  de  el  se  limita  el  campo  de 
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contagio,  por  consiguiente  dicha  medida  debe  ser  llevada  a  efecto 
rigiirosamente  por  las  autoridades  sanitarias;  el  aislamiento  de  un 
enfermo  contagioso  en  su  domicilio  es  por  demas  deficiente  y  esto 
ocasiona  la  difiision  de  las  enfermedades  transmisibles,  muy  particu- 
larmente  entre  la  gente  pobre  cuyos  elementos  no  les  permite  disponer 
de  una  habitacion  medianamente  comoda,  pues  ademas  de  las  condi- 
ciones  propias  de  las  habitaciones  baratas  que  son  pesimas,  la  aglo- 
meracion  de  individuos  que  en  ellas  existe  empeoran  dichas  condi- 
ciones ;  que  llegan  a  ser  un  serio  peligro  no  solo  para  la  misma  familia 
si  no  para  le  salubridad  publica  en  caso  de  aparecer  entre  ellos  una 
enfermedad  transmisible ;  en  otro  medio  social,  la  ignorancia  de  la 
facilidad  en  los  medios  de  transmision  de  las  enfermedades,  hace  que 
el  enfermo  no  sea  aislado  debidamente  permitiendose  la  entrada  a  la 
recamara  del  enfermo  a  personas  que  visiten  a  la  familia  siendo 
muchas  de  esas  personas  los  vehiculos  transmisores  de  los  germenes 
patogenos  que  diseminan  por  todas  partes;  es  pues  de  gran  impor- 
tancia  que  el  aislamiento  a  domicilio  sea  permitido  solo  en  casos  en 
que  las  condiciones  de  la  habitacion  y  los  recursos  del  enfermo  lo 
garanticen,  en  las  clases  pobres  debe  ser  forzoso  el  aislamiento  en  el 
hospital,  quedando  la  ejecucion  de  este  a  cargo  de  la  autoridad  sani- 
taria a  fin  de  que  la  translacion  del  enfermo  se  haga  en  vehiculos 
destinados  a  este  objeto;  la  falta  del  cumplimiento  de  esta  practica 
sanitaria  asi  como  a  la  falta  de  energia  de  la  autoridad  respectiva 
para  dar  el  debido  cumplimiento,  es  causa  sin  duda  alguna  de  la 
facil  propagacion  de  un  gran  numero  de  enfermedades  transmisibles. 

Desinfeccion. — Su  objeto  es  destruir  en  donde  quiera  que  esten  a  su 
alcance,  los  germenes  infectantes  emanados  de  cualquier  foco  de  in- 
fecion,  la  desinfeccion  es  un  complemento  indispensable  del  aisla- 
miento pues  aquel  de  una  manera  aislada  resulta  ilusorio,  en  cambio 
ella  sola  puede  bastar  para  extinguir  en  su  origen  un  foco  epidemic© ; 
si  el  ideal  al  combatir  un  medio  infectado  es  destruir  toda  clase  de 
germenes;  es  decir,  llegar  a  la  esterilizacion,  el  servicio  sanitario  no 
exige  solo  la  desinfeccion,  pues  basta  hacer  desaparecer  los  microbios 
patogenos  que  son  generalmente  menos  resistentes  que  los  microbios 
saprofitos,  porque  casi  todos  ellos  estan  desprovistos  de  esporas. 

La  accion  que  los  diversos  agentes  desinfectantes  tienen  sobre  los 
germenes  que  se  intenta  destruir,  debe  ser  comprobado  frecuentemente 
por  medio  de  germenes  testigos  para  asegurar  la  eficacia  del  proce- 
dimiento  empleado;  es  bien  sabido  que  substancias  cuya  accion 
germicida  es  eficaz,  como  insecticida  deja  mucho  que  desear;  tal  es 
ia  formaldehida ;  en  cambio  el  anhidrido  sulfuroso  tiene  propiedades 
contrarias. 

Es  de  gran  importancia  que  ademas  de  hacer  uso  en  la  practica  de 
la  desinfeccion  de  aparatos  y  procedimientos  cuya  eficacia  han  podido 
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ser  comprobada,  que  el  manejo  de  iinos  y  otros  sea  facil,  rapido  y  de 
poco  costo,  ademas  es  de  gran  importancia  tener  siempre  presente  que 
al  practicar  la  desinfeccion  no  causar  ningun  desperfecto  en  los 
objetos  por  desinfectar. 

Son  en  la  actualidad  muy  numerosos  los  agentes  de  que  la  desin- 
feccion dispone,  siendo  los  principales  el  calor;  las  substancias 
quimicas;  la  formaldehida,  sublimado  corrosivo,  la  cal,  el  sulfate 
de  cobre,  el  anhidrido  sulfuroso,  las  cresoles  y  el  acido  cianihidrico, 
y  otros  de  los  cuales  al  hablar  de  la  condicion  metodica  de  la  desin- 
feccion se  indica  su  uso. 

Inviunizacion. — El  conocimiento  de  la  etiologia  de  las  enferme- 
dades  contagiosas  permite  emplear  medios  profilacticos  para  su  pro- 
pagacion,  un  gran  numero  de  las  enfermedades  transmisibles  que  en 
otros  tiempos  ocasionaban  un  numero  de  victimas  enorme;  en  la 
actualidad  su  contagio  se  combate  por  medio  de  la  inmunizacion  con 
sueros  preparados  con  elementos  derivados  de  los  mismos  germenes 
especificos  que  originan  las  enfermedades  que  se  trata  de  prevenir. 

El  suero  antitetanico,  el  suero  antidifterico,  el  suero  antirrabico  y 
los  sueros  antipestosos  de  Yersin,  HaflE'kins  y  Beredeska,  la  vacuna 
en  fin  de  Jenner  son  aplicados  como  poderosos  medios  profilacticos 
eficaces,  haciendo  inmunes  a  los  individuos  a  quienes  se  aplica,  ya 
pasajera  6  permanentemente  desde  luego  las  ventajas  que  con  estos 
medios  profilacticos  se  obtienen  son  indudables,  pues  que,  aun  cuando 
con  ellos  se  confiere  una  inmunidad  transitoria  esta  inmunidad  es 
precisamente  en  momentos  de  mayor  peligro  para  el  contagio;  las 
ultimas  grandes  epidemias  ban  podido  ser  combatidas  satisfactoria- 
mente  con  el  concurso  de  este  medio  profilactico  que  ha  desempefiado 
un  papel  importantisimo  como  complemento  del  aislamiento  y  de  la 
desinfeccion. 

El  adelanto  de  la  bacteriologia,  lograra  sin  duda  alguna  hacer  con- 
quistas  sobre  la  etiologia  de  muchas  enfermedades  hasta  hoy  descono- 
cida,  logrando  en  estas  lo  mismo  que  ha  hecho  con  las  que  ha  podido 
descubrir  su  germen  patogeno,  confiriendo  igualmente  la  inmunidad. 

En  vista  de  los  resultados  que  frecuentemente  los  servicios  sanita- 
rios  de  todas  partes  del  mundo  obtienen  con  la  inmunizacion,  dis- 
minuyendo  considerablemente  en  sus  estadisticas  y  aun  suprimiendo 
en  muchas  de  ellas  la  morbilidad  y  la  mortalidad  causada  por  estas 
enfermedades  que  en  otro  tiempo  se  presentaban  con  el  caracter 
epidemico,  impone  a  las  autoridades  sanitarias  el  deber  includible 
del  fomento  y  proteccion  de  todos  los  establecimientos  que  cooperen 
al  estudio  bacteriologico  y  a  la  preparacion  y  conservacion  de  sueros 
inmunizantes,  pues  por  considerables  que  sean  los  gastos  que  tales 
establecimientos  requieren  jamas  podran  ser  comparados  con  los  que 
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importan  las  perdidas  de  las  vidas  causadas  por  enfermedades  trans- 
misibles  que  puedan  ser  evitadas  por  este  medio  profilactico. 

Medios  higienicos. — Como  complemento  de  gran  valor  a  los  medios 
profilacticos  mencionados  vienen  las  practicas  que  la  higiene  aconseja, 
tanto  las  que  se  relacionan  al  individuo  como  a  la  colectividad ;  el 
individuo  resistira  mas  a  la  accion  de  los  germenes  patogenos,  aumen- 
tando  6  por  lo  menos  conservando  su  energia;  evitando  toda  fatiga 
que  lo  pondria  en  condiciones  de  receptividad. 

Pero  si  el  individuo  debe  por  todos  los  medios  posibles  ponerse  al 
abrigo  del  contagio  con  los  cuidados  personales  que  la  higiene  acon- 
seja,  en  su  aseo,  habitaeion,  alimentos  y  vestidos;  la  autoridad  sani- 
taria debe  vigilar  el  medio  en  que  el  individuo  colectivamente  esta 
colocado,  pues  que  influyendo  este  en  la  salubridad  de  aquel,  igual- 
mente  aquel  influye  sobre  todos  y  cada  uno  de  los  que  en  el  viven ;  el 
conjunto  de  estos  medios  constituye  la  higiene  urbana. 

Por  medio  de  la  distribucion  de  comisiones  de  los  diversos  ramos 
que  este  servicio  comprende,  se  podran  vigilar  con  la  atencion  que 
requiere  las  bebidas  y  comestibles;  que  sirven  con  frecuencia  de 
vehiculos  de  transporte  de  germenes  ptaogenos. 

Los  rastros  en  donde  se  sacrifican  animales  que  pueden  estar  en- 
fermos  de  enfermedades  contagiosas  y  transmitirlas  a  quienes  con- 
suman  sus  carnes;  los  mercados  cuya  variedad  de  articulos  que  en 
ellos  se  consumen  facilmente  pueden  estar  en  mal  estado  y  ocasionar 
enfermedades  de  caracter  grave  en  el  aparato  digestivo. 

El  aseo  de  las  vias  urbanas  de  los  alrededores  para  evitar  la  agio- 
meracion  de  basuras,  desechos  industriales  y  animales,  los  cuales  son 
propicios  para  el  desarrollo  de  un  gran  niimero  de  insectos,  que  como 
las  moscas  propagan  germenes  patogenos. 

El  cuidado  de  las  aguas  potables  tanto  lo  que  se  refiere  a  su  cantidad 
como  a  su  calidad. 

En  fin  los  cuidados  que  se  refieren  k  la  higienizacion  de  las  habita- 
ciones,  a  fin  de  que  llenen  las  disposiciones  indicadas  por  los  codigos 
sanitarios. 

Asi  como  el  conocimiento  de  la  etiologia  de  las  enfermedades  trans- 
misibles  ha  establecido  la  base  cientifica  de  la  profilaxis,  igualmente 
ha  servido  a  las  condiciones  que  ella  requiere  de  ser  metodica  y  com- 
pleta;  metodica,  por  que  en  cada  caso  atiende  a  la  causa  de  la  en- 
fermedad,  a  la  manera  de  transmitirse,  a  los  medios  de  propagacion 
y  a  los  procedimientos  mas  eficaces  para  destruir  el  germen  en  su 
origen  6  en  los  vehiculos  de  transporte  que  facilitan  el  contagio. 

Hay  enfermedades  que  son  facilmente  transportables  por  los  de- 
sechos del  enfermo,  que  son  conducidos  por  el  polvo,  por  los  insectos, 
por  las  ropas  y  por  el  agua ;  la  naturaleza  del  germen  que  la  ocasiona 
indicar  la  manera  de  combatirla;  dejando  de  tener  los  procedimientos 
empleados  el  caracter  de  rutinarios. 
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La  desinfeccion  tendra  que  ser  completa,  pues  que  atendiendo  todas 
las  circunstancias  que  encierren  en  cada  caso  se  cuidara  tanto  del  in- 
dividuo  mismo,  foco  y  origen  de  los  germenes  patogenos,  como  del 
medio  que  lo  rodea,  considerando  en  el  ropa  y  toda  clase  de  objetos 
que  estan  en  contacto  con  el;  destruyendolos  en  todos  ellos  por  la 
desinfeccion  de  las  ropas,  de  las  habitaciones  y  para  la  destruccion 
de  los  insectos  que  contribuyen  a  su  propagacion. 

Los  resultados  que  aplicados  en  esta  forma  de  los  medios  pro- 
filacticos,  en  los  cuales  ocupa  el  primer  lugar  la  desinfeccion,  ten- 
dran  sin  duda  que  ser  eficaces. 

Profilaaris  en  el  servicio  urbano. — Considerando  aisladamente  los 
medios  de  los  cuales  se  dispone  en  los  servicios  sanitarios  urbanos 
para  la  profilaxis  de  las  enfermedades  trasmisibles,  la  importancia 
de  algunos  de  ellos  es  relativa,  pues  por  si  solos  no  bastan  a  destruir 
la  causa  de  dichas  enfermedades;  contribuyen  a  ello  y  el  resultado 
de  su  accion  es  colectiva;  la  desinfeccion  en  cambio  puede  destruir 
por  si  sola  un  foco  epidemico,  ella  sola  basta  para  impedir  la  propa- 
gacion de  muchas  enfermedades  trasmisibles;  este  servicio  debe  por 
su  eficacia  profilactica  ser  organizado  convenientemente  a  fin  de  que 
pueda  satisfacer  debidamente  las  necesidades  piiblicas  y  obtener 
de  el  todas  las  ventajas  posibles. 

Siendo  la  reunion  de  un  gran  niimero  de  personas  en  un  espacio 
limitado  la  causa  mas  frecuente  de  la  insalubridad  de  las  ciudades, 
debe  atenderse  desde  luego  a  dicha  causa  para  evitarla  en  lo  posible 
y  corregirla  opertunament/C ;  el  saneamiento  del  medio  urbano  pro- 
piamente  dicho  y  el  de  la  habitacion  pueden  hacer  desaparecer  un 
gran  numero  de  enfermedades  cuyo  origen  se  encuentra  en  el  in- 
dividuo;  el  hombre  quede  trasmitir  directa  6  indirectamente  los 
germenes  del  contagio  que  transporta,  desempeiiando  un  papel  activo 
cuando  esta  enfermo  6  infectado,  6  solamente  pasivo  siendo  el  ve- 
hiculo  transmisor  e  inerte  de  microbios  que  provienen  de  otros  in- 
dividuos  6  del  medio  en  que  se  encuentra  colocado. 

Para  preservar  a  la  colectividad  en  la  cual  vive  de  la  trasraisi6n 
de  las  enfermedades  cuyos  germenes  lleva  consigo  es  necesario  toda 
clase  de  medidas  cuyo  con  junto  constituye  una  verdadera  lucha. 

Desde  que  los  trabajos  de  Pasteur  ban  dado  a  conocer  los  efectos  y 
trasmision  de  los  contagios,  la  lucha  contra  los  germenes  patogenos 
ha  obtenido  resultados  eficaces,  se  ha  conseguido  destruirlos  en  su 
origen  y  por  medios  que  la  experiencia  biologica  demuestra  su  efi- 
cacia, se  presume  la  posibilidad  de  hacer  desaparecer  las  enferme- 
dades que  ocasionan,  clasificando  ^stas  como  enfermedades  evitables; 
es  cierto  que  la  desaparicion  de  tales  enfermedades  sera  dificil  de 
consegiiir  y  serd  preciso  largo  tiempo  para  lograrlo ;  pero  la  rcaliza- 
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cion  de  esto  sera  posible;  actiialmente  en  miichos  casos  se  puede 
evitar,  gracias  a  medidas  oportiinas  el  desarrollo  y  propagacion  de 
muchas  enfermedades  contagiosas;  el  comprobante  de  esto  es  la 
disminucion  de  la  morbilidad  y  la  mortalidad  que  las  estadisticas 
manifiestan;  entre  estas  medidas  ocupa  un  liigar  preferente  la  desin- 
feccion. 

En  la  organizacion  de  im  servicio  sanitario  debe  contarse  con  los 
elementos  siguientes :  El  diagnostico  precoz  de  una  enfermedad  tras- 
jnisible;  contra  estas  enfermedades  es  de  gran  importancia  poder 
tomar  las  medidas  necesarias  lo  mas  pronto  posible,  pues  desde  luego 
se  pueden  poner  en  practica  los  diferentes  medios  profilacticos  para 
detener  su  extension;  ademas  de  todo  aquello  que  la  terapeutica 
aconseja;  los  signos  clinicos  precoces  que  se  observan  en  enferme- 
dades de  tal  categoria  sirven  para  establecer  un  diagnostico  precoz; 
la  bacteriologia  presta  asimismo  grandes  servicios  para  reconocer 
en  epoca  oportuna  el  germen  patogeno  de  muchas  enfermedades  con- 
tagiosas, tales  como  el  colera,  la  difteria,  la  peste  bubonica,  la  disen- 
teria,  le  meningitis  cerebro-espinal,  la  fiebre  tifoidea,  la  tuberculosis, 
la  sifilis  y  otras;  para  que  datos  de  tal  importancia  para  la  salubridad 
publica  es  necesario  que  su  personal  tecnico  sea  practico  y  entendido 
para  apreciar  la  aparicion  de  los  signos  diagnosticos  y  que  el  servicio 
dispongan  de  laboratorios  bacteriologicos  para  la  comprobacion  de 
ios  gennenes  caracteristicos  de  las  enfermedades  trasmisibles,  los 
cuales  deben  estar  a  cargo  de  personas  competentes. 

La  adquisicion  del  diagnostico  de  una  enfermedad  transmisible  al 
principio  de  una  epidemia  es  de  suma  importancia ;  es  preciso  conocer 
el  mal  desde  su  aparicion,  su  localizacion  en  tal  casa  y  demarcacion 
para  llevar  alii  el  medio  eficaz  para  evitar  su  propagacion;  es  im- 
posible  organizar  un  buen  servicio  sanitario  en  una  ciudad  si  la 
autoridad  encargada  de  vigilar  la  salubridad  publica  no  tiene  cono- 
cimiento  oportuno  de  la  aparicion  de  los  primeros  casos  de  una 
enfermedad  contagiosa;  tal  es  el  fundamento  de  la  declaracion  obli- 
natorio  de  los  casos  de  estas  enfermedades.  ordenada  en  los  codigos 
^anitarios  de  todos  los  paises,  esta  declaracion  es  la  verdadera  base 
de  la  organizacion  eficaz  de  la  lucha  contra  las  enfermedades  tras- 
misibles, esta  declaracion  debe  ser  hecha  no  solamente  por  los  medi- 
cos, sino  tambien  por  los  jefes  de  familia,  los  directores  de  corpora- 
clones  y  administradores  6  jefes  de  establecimientos  publicos;  es 
necesario  obtener  el  convencimiento  de  todas  estas  personas  que  en 
la  declaracion  de  todos  los  casos  de  enfermedades  contagiosas  esta 
la  piedra  angular  de  todo  el  sistema  de  profilaxis.  del  cual  se  debe 
esperar  todo  el  bien  posible;  al  cumplir  con  este  deber  que  la  ley 
inipone  cooperan  ii  una  labor  que  la  autoridad  inicia  y  que  debe  ser 
secundada  por  lodos  y  cada  uno  de  los  individuos  que  fonnan  una 
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eolectividad,  satisfaciendo  a  la  vez  el  deber  que  la  sociedad  y  la  huma- 
nidad  les  imponen. 

Dadas  las  condiciones  de  promiscuidad  en  las  habitaeiones  de  las 
clases  pobres  en  las  grandes  ciudades,  se  comprende  la  facilidad  de  la 
propagacion  de  las  enfermedades  transmisibles ;  esto  hace  que  la 
declaracion  obligatoria  de  casos  de  estas  enfermedades  sea  de  gran 
importancia,  pues  esta  facilita  la  lucha  contra  su  propagacion  per- 
mitiendo  una  vigilancia  eficaz,  disponiendo  el  aislamiento  efectivo  y 
la  desinfeccion  oportuna  6  bien  la  inmunizacion  por  la  vacunacion. 

Las  leyes  sanitarias  indican  las  enfermedades  que  deben  ser  decla- 
radas  obligatoriamente.  la  falta  al  cumplimiento  de  estas  disposi- 
ciones  deben  ser  castigadas  severamente. 

La  declaracion  de  los  casos  de  enfermedades  contagiosas  tienen 
como  consecuencia  inmediata  la  designacion  por  medio  de  cedulas 
que  la  autoridad  sanitaria  manda  colocar  en  los  sitios  mas  visibles  de 
la  habitacion  infestada ;  es  de  gi'an  interes  para  el  publico  conocer  las 
casas  en  donde  existen  casos  de  enfermedades  contagiosas,  lo  cual 
se  consigue  por  medio  de  la  cedula  sanitaria,  esta  es  una  medida 
excelente,  del  cual  se  obtiene  resultados  profilacticos  satisfactorios  e 
influyen  mucho  en  la  educacion  sanitaria  del  pueblo. 

Aislamiento — Desde  que  un  caso  de  enfermedad  contagiosa  es 
conocido,  lo  primero  que  se  impone  es  aislar  al  enfermo  lo  mejor 
posible;  el  aislamiento  en  la  practica  sanitaria  como  necesario.  el 
codigo  sanitario  ordena  el  aislamiento  de  los  enfermos  contagiosos, 
pero  desgraciadamente  para  cumplirlas  debidamente  se  tropieza  con 
muchas  dificultades  que  hacen  que  pocas  veces  se  lleven  a  efecto,  des- 
truyendo  por  completo  una  de  las  bases  fundamentales  de  la  profi- 
laxis,  la  energia  para  el  cumplimiento  de  tales  disposiciones  indis- 
pensable y  solo  sera  permitido  el  aislamiento  en  su  domicilio  a  per- 
sonas  que  lo  garanticen  tanto  por  sus  condiciones  pecuniarias  como 
por  su  nivel  moral.  La  clase  media  y  la  pobre  son  las  que  prestan 
mas  dificultades  para  garantizar  la  efectividad  del  aislamiento  a 
domicilio. 

La  creacion  de  snnatorios  y  hospitales  debidamente  acondicionados 
a  fin  de  inspirar  confianza  y  destruir  el  horror  que  estos  estableci- 
mientos  publicos  causan.  es  el  medio  por  el  cual  el  aislamiento  de  los 
enfermos  contagiosos  se  Uevaria  a  efecto  debidamente  pues  la  autori- 
dad encontraria  la  ayuda  en  las  mismas  familias. 

El  transporte  de  estos  enfermos  debe  ejecutarse  con  todo  cuidado 
en  vehiculos  destinados  a  este  objeto;  en  lugares  en  donde  no  se  dis- 
pone de  recursos  suficientes  los  vehiculos  que  se  utilicen  jiara  este 
servieio  deberan  ser  desinfoctadas  cuidadosamente. 

Desinfeccion. — El  enfermo  segiin  su  afeccion  es  por  mas  6  menos 
tiempo  una  fuente  de  contagio,  es  pues  necesario  procurar  destruir 
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los  g^rmenes  patogenos  que  de  el  provengan  para  impedir  su  disper- 
sion en  el  medio  exterior  y  ejercer  en  el  una  accion  per  judicial  a  los 
que  en  el  se  encuentren. 

Los  germenes  pueden  ser  trasportados  por  diversos  medios;  los 
•esputos,  las  mucosidades,  la  descamacion  epidermica,  la  sangre,  el 
pus,  las  materias  fecales,  las  orinas;  todo  lo  que  este  en  contacto  con 
el  enfermo  debe  ser  considerado  como  sospechoso  y  peligroso  y  debe 
«er  sometido  a  la  desinfeccion. 

Los  reglamentos  respectivos  expresan  la  indicacion  detallada  de 
tan  importante  servicio  y  asi  como  para  el  debido  cumplimiento  del 
aislamiento,  es  necesario  la  energia  de  las  autoridades;  para  el  cum- 
plimiento de  la  desinfeccion  de  las  casas  de  las  habitaciones  de  los 
enfermos  que  las  leyes  sanitarias  marcan  como  obligatoria  debe  ser 
rigurosamente  aplicada. 

El  servicio  de  desinfeccion  de  las  ciudades  es  el  medio  profilactico 
por  excelencia  para  evitar  la  propagacion  de  las  enfermedades  tras- 
misibles  por  lo  tanto  este  servicio  debe  atenderse  convenientemente 
•dotandolo  de  todo  lo  que  las  exigencias  de  las  ciudades  requieran, 
asi  como  de  una  buena  organizacion. 

El  local  destinado  al  establecimiento  debe  ser  amplio  y  contar 
-con  los  departamentos  necesarios  para  las  diversas  secciones  que  el 
«ervicio  requiere;  satisfaciendo  como  principio  fundamental  la  in- 
comunicacion  del  lado  con  el  lado  desinfectado,  para  que  el  resultado 
sea  eficaz  el  personal  debe  ser  suficiente  y  adecuado  a  las  necesidades 
del  lugar  y  formado  por  individuos  de  mediana  instruccion  y  educa- 
<;i6n  para  que  se  posesionen  del  papel  que  desempeiian  y  de  la 
comision  que  se  les  confia,  asi  como  del  buen  trato  que  deben  dar 
a  la  sociedad  a  cuyo  servicio  estan  y  cuyos  intereses  sanitarios  se  les 
han  confiado. 

La  dotacion  de  vehiculos  de  trasporte,  aparatos  y  sustancias  desin- 
fectantes  para  que  los  diversos  casos  que  se  presenten  sean  tratados 
oportunamente  y  adecuados  a  lo  que  cada  uno  de  ellos  exija,  satis- 
faciendo asi  las  condiciones  de  una  buena  desinfeccion  cuyos  resulta- 
dos  deben  ser  eficaces  pues  de  lo  contrario  las  practicas  defectuosas 
en  ella  constituirian  un  gran  peligro  para  la  salubridad  piiblica. 

Medidas  higienicas. — La  vigilancia  de  las  condiciones  higienicas  de 
las  habitaciones  y  del  medio  urbano  en  general  debe  ser  objeto  de 
atencion  de  las  autoridades  sanitarias,  haciendo  cumplir  debida- 
mente  los  reglamentos  relativos  al  alejamiento  de  las  inmundicias, 
4e  los  desechos  animales  e  industriales  que  tante  influyen  en  la  propa- 
gacion de  las  enfermedades,  la  vigilancia  de  las  aguas  potables  asi 
como  de  las  bebidas  comestibles  requiere  cuidados  especiales  por  ser 
tambien  vehiculos  de  germenes  patogenos;  otros  cuidados  no  meiios 
importantes  formun  el  complemento  de  la  profilaxis  urbana;  la  des- 
truccion  de  insectos  y  animales  que  desempeiian  el  papel  vehiculos 
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transmisores  de  microorganismos  de  enfermedades  transmisibles  6 
bien  ellos  mismos  llevan  consigno  el  origen  de  la  enfermedad;  la 
rabia,  el  carbon,  el  muerrao  son  transmitidos  per  los  animales;  todas 
las  medidas  que  tienden  a  defender  al  hombre  contra  los  animales 
peligrosos  corresponden  a  la  policia  sanitaria  de  los  animales. 

Para  completar  los  elementos  de  que  debe  disponer  el  servicio  sani- 
tario  urbano,  son  necesario  los  laboratories  de  sueros  inmunizantes 
para  prevenir  por  este  medio  tan  eficaz  el  desarroUo  y  la  propagacion 
de  las  enfermedades  transmisibles;  son  satisfactorios  los  resultados 
que  las  estadisticas  manifiestan  de  las  ventajas  obtenidas  con  tales 
practicas,  disminuyendo  considerablemente  la  morbilidad  ocasionada 
por  ellas ;  la  vacuinacf on  aplicada  prof usamente,  la  inoculacion  anti- 
rabica,  y  el  tratamiento  por  el  suero  antitetanico  ban  librado  a  nu- 
merosas  victimas  de  una  muerte  seguar. 

PROFILAXIS. 

Proftlaxis  en  el  servicio  internacional. — Si  en  los  servicios  sani- 
tarios  urbanos  las  medidas  profilacticas  exigen  una  gran  atencion  por 
parte  de  las  autoridades  locales;  en  los  internacionales  requieren 
mayor  cuidado  de  los  Gobiemos,  los  primeros  luchan  contra  ciertas 
enfermedades  que  los  habitantes  de  cada  region  conocen  y  la  aparicion 
de  los  primeros  casos  permiten  tomar  las  medidas  necesarias  para 
evitar  su  propagacion;  el  interes  individual  hace  que  todos  y  cada 
uno  de  los  que  forman  la  colectividad  urbana,  vigilen  y  pongan  en 
conocimiento  de  quien  corresponda  las  condiciones  de  cada  caso  que 
se  presenta,  para  proceder  oportunamente. 

Las  enfermedades  importadas  de  paises  lejanos  no  ha  mucho  tiem- 
pe  eran  desconocidas  en  otros  lugares,  la  rapidez  de  la  comunicacion 
de  que  se  dispone  en  la  actualidad  ha  hecho  que  poco  a  poco  los 
paises  distantes  sean  visitados  por  enfermedades  exoticas,  lo  cual  ha 
permitido  la  facil  propagacion  de  ellas  debido  a  que  desconocidos  sus 
signos  caracteristicos  no  se  establece  el  diagnostico  oportuno  y  por 
consiguiente  no  se  toman  las  medidas  profilacticas  apropiadas;  tal 
fue  lo  que  paso  el  aiio  de  1903  en  Mazatlan,  en  donde  los  primeros 
casos  de  peste  bubonica  fueron  interpretados  por  los  de  otras  enferme- 
dades, dando  lugar  ii  su  rapida  propagacion ;  por  fortuna  la  bacterio- 
logia  permitio  descubrir  el  agente  patogeno  de  aquella  forma 
epidemica  alli  desconocida  rasta  entonces  y  con  actividad  digna  de 
elogio  por  parte  del  Gobiemo  Federal  y  del  Consejo  Superior  de 
Salubridad,  se  pudo  limitar  el  foco  epidemic©  y  destruirlo  por  com- 
plete en  poco  tiempo. 

La  necesidad  de  protegerse  contra  las  enfermedades  contagiosas 
exoticas  desde  hace  mucho  tiempo,  ha  motivado  que  los  paises  amena- 
66692— vor,  4—13 4 
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zados  dispongan  las  medias  sanitarias  para  evitar  su  invasion ;  durante 
largo  tiempo  estas  medidas  han  tenido  un  caracter  particular  de 
cada  pais,  lo  que  hacia  que  un  mismo  barco  fuera  sometido  segun  el 
puerto  donde  tocaba  a  tratamientos  muy  diversos,  mientras  en  unos 
era  admitido  sin  dificultad,  en  otros  era  sujeto  a  cuarentena;  se  com- 
prende  desde  luego  cuantas  dificultades  ocasionaba  al  comercio  tales 
disposiciones,  sin  tener  resultados  eJScaces  para  impedir  la  propaga- 
cion  de  las  enfermedades  que  se  intentaba  evitar. 

Conferencia  de  Paris,  1851. — A  mediados  del  Siglo  XIX  se  hizo 
la  primera  tentativa  de  agruparse  algunos  paises  de  Europa,  dadas 
las  facilidades  con  que  se  iba  haciendo  la  comunicacion  entre  si, 
siendo  notable  la  diseminacion  de  las  enfermedades  exoticas;  la 
primera  reunion  que  se  organize  con  tal  objeto  fue  en  Paris  el  aiio 
de  1851;  despues  de  laboriosos  esfuerzos  se  consiguio  reunir  en  esta 
conferencio  12  delegados  de  los  paises  vecinos  al  Mediterraneo,  repre- 
sentados  cada  uno  de  ellos  por  un  medico  y  un  diplomatico ;  se  propuso 
en  ella  el  acuerdo  sobre  las  mejores  medidas  profilacticas  que  se 
debian  adaptar  relativas  al  colera,  la  peste  bubonica  y  la  fiebre 
amarilla,  proponiendo  las  bases  para  uniformar  un  sistema  sanitario. 

La  imposicion  que  los  delegados  franceses  quisieron  hacer  del  regla- 
mento  proyectado,  fue  el  principal  obstaculo  para  que  fuera  aceptado 
por  todos  los  delegados  reunidos  y  solo  fue  ratificado  por  Francia, 
Portugal  y  Cerdeiia;  el  sistema  de  gobierno  de  los  paises  que  no 
aceptaron  el  reglamento  teniendo  un  sistema  de  gobierno  distinto  al 
de  Francia  no  les  fue  posible  aceptarlo. 

A  pesar  del  fracaso  de  esta  conferencia  de  1851  que  fue  la  que 
inicio  los  tratados  de  la  higiene  internacional,  el  Gobierno  frances 
tomo  de  nuevo  la  iniciativa  para  convocar  una  nueva  conferencia  en 
1859. 

Conferencia  de  Paris  en  1859. — En  esta  reunion  el  Gobierno 
frances  procure  evitar  las  causas  que  habian  ocasionado  el  fracaso 
de  la  conferencia  anterior,  esta  fue  formada  solamente  por  diplo- 
maticos,  los  cuales  de  igual  manera  que  en  la  anterior  proyectaron 
una  convencion,  pero  establecida  sobre  bases  amplias,  sin  adjuntar 
ningun  reglamento;  a  cada  pais  se  dejo  en  libertad  para  proponer 
lo  que  mas  le  conviniera ;  los  acontecmiientos  politicos  de  esa  epoca  y 
principalmente  la  guerra  de  Italia  fueron  la  causa  del  fracaso  de 
esta  segunda  conferencia. 

Conferencia  de  C onstantinopla  en  18GG. — La  epidemia  del  colera 
importada  de  Egipto  y  de  alii  a  Europa  por  los  peregrinos  de  la 
Meca  motivo  la  tercera  conferencia,  organizada  tambien  por  el 
Gobierno  frances;  la  reunion  de  los  delegados  tuvo  lugar  en  Cons- 
tantinopla  a  donde  concurrieron  los  delegados  de  las  potencias 
europeas,  los  de  Egipto  y  Persia;  el  numero  de  los  paises  repre- 
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sentados  fue  de  17,  llevando  la  representacion  de  estos  un  medico  y 
un  diplomatico. 

El  objeto  de  esta  conferencia  fiie  la  investigacion  de  la  causa  pri- 
mordial del  colera,  estudiar  sus  caracteres  y  proponer  los  medios 
practices  para  circunscribirlo  y  sofocarlo  en  sii  origen;  los  trabajos 
con  este  fin  se  prolongaron  ocho  meses,  durante  los  cuales  el  Dr. 
Fauvel,  inspector  general  de  servicios  sanitarios  de  Francia,  tomo  una 
parte  muy  importante. 

En  esta  conferencia  se  llegaron  a  determinar  datos  etiologicos  pre- 
cisos  y  se  establecio  para  la  protilaxis  del  colera  reglas  relativas  per 
una  parte  a  las  medidas  higienicas,  las  mas  a  proposito  para  impedir 
el  desarrollo  de  esta  enfermedad,  tales  fueron  el  saneamiento,  la 
desinfeccion,  el  aislamiento  y  la  interrupcion  temporal  de  las  comuni- 
caciones  entre  los  lugares  infectados;  por  la  otra,  a  las  medidas  que 
debian  tomarse  en  Oriente;  teniendo  por  principio  las  medidas 
restrictivas  conocidas  anteriormente  y  ejecutadas  convenientemente 
que  fueran  menos  perjudiciales  para  el  comercio  y  las  relaciones  inter- 
nacionales  y  los  trastornos  y  perjuicios  que  sufrian  las  industrias  y 
las  transacciones  comerciales  a  causa  de  la  invasion  del  colera  fueran 
los  menos  posibles,  aplicando  las  cuarentenas  mas  cerca  del  foco 
original  de  la  enfermedad  haciendo  dichas  medidas  menos  onerosas  y 
mas  eficaces. 

No  obstante  los  prolongados  trabajos  de  esta  conferencia  no  se  re- 
solvieron  en  convencion;  sin  embargo  de  ello?  resultaron  notables 
trabajos  aceptando  la  reglamentacion  sanitaria  todos  los  paises  que 
habfan  tomado  participacion  en  ella.  principalmente  Inglaterra  y 
Turqufa. 

Conferencia  de  Viena  en  187 If.. — Esta  conferencia  fue  reunida  bajo 
los  auspicios  del  Gobierno  austro-hiingaro  k  instancias  de  Rusia,  tuvo 
por  objeto  revisar  los  trabajos  de  la  anterior,  considerando  la  etio- 
logia  del  colera  y  las  medidas  contra  esta  enfermedad,  asr  como  es- 
tablecer  una  comision  sanitaria  internacional  permanente;  pero  el 
fin  principal  que  se  propusieron  las  dos  potencias  orgnnizadoras  de 
esta  conferencia.  fue  la  supresion  de  cuarentenas  maritimas  que  per- 
judicaban  considerablemente  su  comercio  en  el  Mar  Negro  y  el 
Danubio. 

Los  principioc-  rstnbl^cidos  on  Const'infin;)]')];;  cii  ISOC)  ro^alivos  5i 
la  etiologia  del  colera  fueron  confirmados,  pero  en  la  que  se  referia 
a  las  cuarentenas  la  opinion  se  dividio:  los  delogados  del  norte  sos- 
tenfan  que  toda  cuarentena  era  inutil ;  los  del  sur  opinaban  lo  con- 
trario;  esta  lucha  se  termino  por  una  transaccion  por  la  cual  cada 
nacion  dejaba  a  cada  cual  el  cuidado  de  defenderse  conforme  sus 
intereses;  la  conferencia  adopto  dos  sistemas:  la  inspeccion  medica 
y  las  cuarentenas;  en  cuanto  a  la  institucion  de  la  comision  sanitaria 
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intemacional  permanente,  se  le  confiaria  el  estudio  de  las  enferme- 
dades  epidemicas  y  su  profilaxis;  esta  ultima  no  tuvo  verificativo. 

Gonferencia  de  Washington  en  1881. — El  Gobierno  de  los  Estados 
Unidos  convoco  a  esta  conf erencia,  comprendiendo  23  representantes ; 
siendo  estos  en  su  mayor  parte  diplomaticos,  ministros  encargados  de 
negocios  y  consules,  contandose  entre  ellos  muy  pocos  representantes 
tecnicos;  el  objeto  principal  de  esta  reunion  fue  la  profilaxis  de  la 
fiebre  amarilla,  no  obstante  que  la  invitacion  dirigida  a  los  Gobiernos 
indicaba  la  organizacion  de  un  sistema  intemacional  de  notificacion 
del  estado  sanitario  de  los  diferentes  paises  en  donde  las  enfermedades 
epidemicas,  el  colera  y  la  fiebre  amarilla  principalmente  podian 
aparecer. 

Los  delegados  estudiaron  las  dos  proposiciones  que  se  les  hicieron ; 
El  establecimiento  de  un  sistema  intemacional  de  notificacion  sobre 
la  existencia  de  enfermedades  pestilenciales  y  el  sistema  intemacional 
de  patentes  de  salubridad  expresando  la  verdadera  condicion  de  los 
puertos  J  de  los  buques  en  el  momento  de  su  partida :  a  pesar  del  ob- 
jeto tan  limitado  de  esta  conferencia,  se  obtuvo  de  ella  una  utilidad 
real;  en  ella  se  aprobaron  diez  disposiciones  bajo  el  nombre  de  reso- 
luciones  y  se  proyecto  la  primera  una  convencion. 

Conferencia  de  Roma  en  1885. — El  Gobierno  italiano  convoco  a  esta 
conferencia  a  donde  concurrieron  27  delegados  de  otras  tantas  na- 
cionCvS;  en  ella  se  propuso  como  en  las  conferencias  anteriores  de 
Europa,  uniformar  las  medidas  sanitarias  en  los  diversos  paises 
haciendolas  mas  eficaces  y  menos  perjudiciales  para  el  comercio ;  los 
representantes  de  las  naciones  en  estas  conferencias  fueron  exclusiva- 
mente  tecnicos,  quedando  pendiente  las  resoluciones  de  las  propo- 
siciones que  en  ella  se  hicieron,  por  manifestar  aquellos  el  deseo  de 
someterlas  antes  a  la  aprobacion  de  sus  respectivos  Gobiernos;  los 
delegados  no  volvieron  a  reunirse,  los  trabajos  de  esta  conferencia  no 
tuvieron  ninguna  importancia;  entre  si  formaron  conclusiones,  sin 
tener  ningiin  caracter  de  convencion,  para  formar  un  codigo  de 
policia  sanitario  intemacional  relative  al  colera  y  a  la  fiebre  amarilla. 

Convencion  de  Venecia  en  1892. — En  Venecia  se  abrio  el  periodo 
de  las  convenciones  sanitarias;  las  entrevistas  y  reuniones  anteriores 
entre  los  representantes  diplomaticos  y  tecnicos  de  las  diversas  na- 
ciones tuvieron  en  ella  por  fin  un  resultado  tangible  y  un  gran 
numero  de  ellas  se  adhirieron  a  una  reglamentacion  uniforme. 

Catorce  paises  estuvieron  representados  en  esta  conferencia,  y  los 
asuntos  principales  que  trataron  fueron:  1°,  las  determinaciones  que 
se  debian  tomar  respecto  al  arreglo  formado  en  Londres  el  29  de 
Julio  de  1811  entre  Austria -Hungria  y  la  Gran  Bretafia,  relative  al 
transito  en  cuarentena  por  el  canal  de  Suez;  2°,  las  modificaciones  que 
se  debian  introducir  en  la  constitucion  del  Consejo  Sanitario 
Maritime  y  Cuarentenario  de  Egipto. 
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El  prograina  fue  ampliado,  los  buques  en  transito  por  el  Canal  de 
Suez  fueron  divididos  en  tres  categorias  idemnes,  sospechosos  e  in- 
fectados,  para  ser  tratados  segiin  su  estado  por  una  comision  medica 
establecida  en  Suez. 

En  esta  convencion  se  modifico  el  reglamento  sanitario  Egipcio 
para  ponerlo  conforme  con  los  principios  que  se  habian  establecido 
con  los  peregrines  de  la  Meca. 

Convencion  en  Dresde  en  1893. — En  la  reunion  internacional  que 
tuvo  lugar  en  esta  ciudad  solamente  nueve  naciones  fueron  representa- 
das;  en  ellas  se  puso  a  discusion  "  Las  medidas  que  se  debian  tomar 
para  proteger  la  salubridad  publica  en  tiempo  de  epidemia  colerica." 

Entre  estas  disposiciones  una  de  las  mas  importantes  fue  la  noti- 
ficacion  de  los  primeros  casos  de  colera  en  un  pais;  las  demas  se 
referian  a  las  determinaciones  de  las  mercancias  li  objetos  suscepti- 
bles  de  propagar  el  colera  considerados  bajo  el  punto  de  vista  de  pro- 
hibicion  de  importacion  6  de  transito  y  desinf eccion ;  las  medidas  en 
las  fronteras  terrestres,  en  los  caminos  de  fierro  y  en  las  carreterps; 
Jas  medidas  que  debfan  tomarse  en  los  puertos,  muy  particularmente 
eon  los  muy  cargados,  como  los  barcos  de  emigrantes  y  los  que  se  en- 
contraran  en  malas  condiciones  higienicas  y  las  medidas  que  debian 
observarse  para  los  buques  especiales  del  Danubio,  procedentes  de  un 
puerto  contaminado  subiendo  el  rio. 

En  el  niimero  de  las  disposiciones  aplicables  a  los  viajeros  por  mar 
y  tierra  estd  indicada  "  la  vigilancia  a  domicilio  "  que  substituyo  a 
la  observacion,  con  excepcion  de  los  buques  infectados;  en  esta  con- 
vencion de  Dresde  se  adhirieron  las  potencias  representadas  y  ade- 
mas  la  Gran  Bretana  y  Serbia. 

Convencion  de  Paris  en  189^. — La  convencion  de  Dresde  confirn\6 
las  resoluciones  de  la  de  Venecia ;  proponiendo  que  se  reuniera  una 
nueva  asamblea  a  fin  de  reglamentar  las  medidas  para  los  pere- 
grinos  de  la  Meca  y  la  vigilancia  sanitaria  que  debia  establecerse  en 
el  Golfo  Persico;  estas  cuestiones  se  sometieron  a  las  deliberaciones 
en  la  convencion  de  Paris  en  la  cual  estuvieron  representadas  16 
naciones. 

La  convencion  de  Paris  fue  ratificada  por  13  paises;  los  Estados 
Unidos,  Suecia,  Noruega  y  Turquia  no  estuvieron  de  acuerdo. 

Convencion  de  Venecia  in  1897. — La  aparicion  de  Bombay  de 
una  enfermedad  que  hacia  mucho  tiempo  no  se  presentaba,  la  peste 
provoco  entre  las  naciones  europeas  una  viva  inquietud  y  las  incite 
bajo  la  iniciativa  de  Austria-Hungria  a  invitar  a  una  nueva  con- 
ferencia  con  el  objeto  de  reglamentar  las  medidas  que  debian  to- 
marse para  prevenir  la  invasion  y  la  propagacion  de  la  peste  y  la 
vigilancia  sanitaria  que  debia  establecerse  en  el  Mar  Rojo  y  el  Golfo 
Persico;  en  esta  convencion  se  reunieron  18  representantes  de  otros 
tantos  paises. 
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La  convencioii  que  nacio  de  estos  trabajos  fue  mas  extensa  que  la 
de  los  precedent es;  en  esta  se  consideraron  y  completaron  algunos 
puntos  que  se  habian  tratado  en  la  conferencia  de  1892  y  1893,  de  la 
primera  la  profilaxis  de  la  peste,  las  disposiciones  a  los  navies  pro- 
cedentes  del  Mar  Rojo  y  Canal  de  Suez,  asi  como  la  de  los  puertos 
arabes  en  la  epoca  de  regreso  de  los  peregrinos  y  de  la  segunda,  la 
notificacion  de  la  aparieion  de  las  enfermedades  epidemicas,  en  las 
condiciones  de  que  una  circunscripcion  debe  ser  considerada  conta- 
minada,  las  medidas  en  las  fronteras  de  tierra  y  mar,  tratamiento  de 
las  mercancias  y  medidas  aplicables  a  los  bareos  de  un  puerto  con- 
taminado  subiendo  por  el  Danubio ;  de  la  convencion  de  Paris,  se  re- 
consideraron  mejorandoles  las  disposiciones  relativas  a  las  pere- 
grinaciones  de  la  Meca. 

Convencion  de  Paris  en  1903. — La  falta  de  homogeneidad  en  las 
conclusiones  de  la  segunda  convencion  de  Venecia  fue  la  causa  que 
motivo  esta,  la  cual  tuvo  lugar  en  Paris  del  10  de  octubre  al  3  de 
diciembre  de  1903  a  la  iniciativa  del  Gobierno  Italiano;  en  ellas 
estuvieron  representados  24  paises ;  nuevas  observaciones  vinieron  a 
anadirse  a  los  datos  cientificos  sobre  las  cuales  se  habian  basado  las 
medidas  prescritas  contra  la  peste  en  1897;  el  papel  que  las  ratas 
desempeiiaban  en  su  propagacion  estaba  f uera  de  duda ;  en  esta  con- 
ferencia se  preconizo  la  destruccion  de  las  ratas  y  ateniio  las  dispo- 
siciones relativas  a  los  buques  y  a  los  paises  contaminados  adoptando 
modificaciones  que  correspondian  tambien  al  colera.  Los  descu- 
brimientos  relatives  a  la  etiologia  de  la  fiebre  amarilla  fueron  el 
punto  de  partida  de  otras  modificaciones  relativas  a  la  profilaxis  de 
esta  enfermedad;  adaptandose  en  esta  reunion  la  idea  que  habia 
sido  propuesta  en  Viena  en  1874  de  la  creacion  de  una  oficina  inter- 
nacional  de  salubridad,  la  cual  se  estableceria  en  Paris. 

A  esta  convencion  se  adhirieron  en  1907,  15  naciones  europeas,  los 
Estados  Unidos  y  el  Brasil. 

La  convencion  de  1903  relativa  a  la  peste,  al  colera  y  la  fiebre 
amarilla  constituye  verdaderamente  la  reglamentacion  en  conjunto, 
perfectamente  amplia  para  acomodarse  a  la  organizacion  de  cada 
pais,  suficientemente  precisa  para  dar  a  los  buques  que  frecuentan  los 
puertos  de  las  naciones  adheridas  a  la  convencion  el  beneficio  de  mx 
regimen  sanitario  uniforme. 

Convenciones  de  190 If  en  Rio  Janeiro  y  de  1905  en  Washington. — 
Estas  dos  convenciones  tuvieron  entre  Repiiblicas  americanas  con- 
clusiones que  son  el  corolario  de  la  de  Paris. 

En  la  convencion  de  Washington  se  hicieron  adiciones  relativas  a 
la  fiebre  amarilla;  otras  conclusiones  tenidas  en  esta  convencion  han 
obedecido  a  la  distancia  a  que  se  encuentran  de  los  paises  de  Oriente 
y  el  ])oco  interes  que  tiene  para  ellos  la  defensa  sanitaria  del  Canal  de 
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Suez,  del  Mar  Eojo  y  del  Golfo  Persico,  en  cambio  lo  relativo  a  la 
fiebre  amarilla  es  de  gran  interes  para  las  Kepiiblicas  americanas 
siendo  la  defensa  de  esta  la  principal  de  America.  ^ 

Las  ultimas  convenciones  ban  tenido  lugar  en  1907  en  Mexico; 
en  1909  en  Costa  Rica  y  en  1911  en  Santiago  de  Chile  y  en  1912  en 
Paris ;  en  ellas  se  ha  reconciderado  los  mismos  pnntos  que  en  la  de 
Paris  de  1903  y  en  la  de  Washington  en  1905. 

Siguiendo  el  curso  que  desde  la  primera  reunion  sanitaria  de  1851 
en  Paris  hasta  la  ultima  de  1912  en  la  misma  Capital  de  Francia,  s& 
ve  la  importancia  que  ellas  han  tomado,  pues  comenzando  por  con- 
ferencias  de  escasa  importancia  en  su  principio  evolucionaron  to- 
mando  el  caracter  de  convenciones  ya  entre  los  paises  de  la  misma 
region,  cuyos  intereses  sanitarios  eran  comunes;  ya  con  el  de  mter- 
nacionales  en  las  cuales  intervenian  paises  mas  6  menos  distantes, 
relacionados  por  lazos  comerciales  y  geograficos,  ya,  en  fin,  con  el  de 
intercontinentales  en  las  cuales  toman  parte  todas  las  naciones  del 
mundo.  unidas  todas  por  el  interes  comun,  el  de  la  humanidad;_a 
medida  que  el  progreso  humano  avanza  en  el  sendero  de  la  ciencia 
sus    relaciones   se   facilitan    tanto    comerciales    como    mtelectuales ; 
abreviando  las  distancias  que  en  otro  tiempo  los  separaban;   esta 
facilidad  en  la  comunicacion  de  los  paises  mas  remotos  ha  temdo  por 
consecuencia  la  transmision  de  enfermedades  exoticas  en  otro  tiempo 
desconocidas  en  lugares  lejanos  del  origen  de   aquellas;  esta  con- 
fraternidad  mundial  ha  terminado  por  unir  los  intereses  de  toda  la 
humanidad,  haciendo  que  los  Gobiernos  de  cada  nacion  sm  perjudicar 
los  intereses  comerciales  de  cada  una  de  ellas,  proteja  igualmente  el 
bien  mas  preciado  del  hombre  que  es  la  salud. 

Despues  de  la  serie  de  conferencias  y  convenciones  que  se  han  veri- 
ficado  con  los  diferentes  caracteres  expresados,  ha  venido  a  ponerse 
de  acuerdo  con  la  adhesion  unanime  de  las  naciones  que  a  ellas  han 
concurrido;  los  principales  puntos  son  los  siguientes: 

I.  La  notificacion  de  las  epidemias,  condiciones  que  permiten  con- 
siderar  una  circunscripcion  contaminada  y  sana. 

II.  Medidas  sanitarias  a  la  partida  de  los  buques  y  durante  la 

travesia. 

III.  Medidas  sanitarias  a  la  llegada  de  los  buques. 
IV    Medidas  relativas  a  las'  mercancias. 

V.  Defensa  sanitaria  del  Mar  Rojo  y  Peregrinaci6n  de  la  Meca. 

VI.  Proteccion  sanitaria  del  Golfo  Persico. 

VIT.  Medidas  sanitarias  en  las  fronteras  de.  tierra. 

VIII.  Oficinia  Internacional  de  Iligiene  Pul>lica. 

IX.  Profilaxis  de  la  fiebre  amarilla. 

El  resumen  de  los  asuntos  que  se  trataron  en  la  Convenci6n  de 
Pan's  de  1912  fueron  los  siguientes: 
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TfTULO    I. 

Capftulo  I.  Disposiciones  generales.  Prescripciones  que  deben  observar  los 
paises  signatarios  de  la  convenciCn  desde  que  la  peste,  el  c61era  6  la  fiebre 
amarilla  aparezca  sobre  su  territorio. 

Seccion  I.  Notificaciou  y  comunicaciones  ulteriores  a  los  otros  paises. 

Secci6n  II.  Condiciones  que  permitan  considerar  una  circuuscripci6n  territo- 
rial como  contaminada  6  vuelta  sana. 

Secci6n  III.  Medidas  en  los  puertos  contaminados  &  la  partida  de  los  buques. 
.  Capftulo  II.  Medidas  contra  los  territories  contaminados. 

Secci6n  I.  Publicacion  de  las  medidas  prescriptas. 

Seccion  II.  Mercancias — Desinfecci6n — Importacifin  y  TrSnsito — Equipajes. 

SecciOn  III.  Medidas  en  los  puertos  y  en  las  fronteras  de  mar.  A,  Clasifica- 
ci6n  de  los  buques;  B,  medidas  contra  la  peste;  C,  medidas  contra  el  c61era; 
D,  medidas  contra  la  fiebre  amarilla;  E,  disposiciones  comunes  a  las  tres 
enfermedades. 

Secci6n  lA''.  Medidas  en  las  fronteras  de  tierra — Viajeros— Caminos  de 
fierro — Zonas  fronteras — Vfas  fluviales. 

TfTTJLO   II. — Disposiciones   Especiales  a  los  PaIses  de  Obiente  y  Extbemo 

Oeiente. 

SecciSn  I.  Medidas  en  los  puertos  contaminados  5  la  partida  de  los  buques. 

Secci6n  II.  Medidas  relativas  &  los  buques  ordinaries  procedentes  de  los 
puertos  del  norte  contaminados  y  presentAndose  en  el  Canal  de  Suez  6  de  los 
puertos  Egipcios. 

Seccion  III.  Medidas  en  el  Mar  Rojo.  A.  medidas  en  los  buques  ordinarioB 
procedentes  del  sur  presentindose  en  el  Mar  Rojo  6  yendo  al  MediterrSneo ; 
B,  medidas  relativas  &  los  buques  ordinarios  procedentes  de  puertos  contami- 
nados de  Hedjaz,  en  ^poca  de  peregrinaci6n. 

Secci6n  IV.  Organizaci6n  de  la  vigilancia  y  de  la  desinfecci6n  en  Suez  y  en 
las  fuentes  de  Moises. 

Secci6n  V.  Paso  en  cuarentena  del  Canal  de  Suez. 

Secci6n  VI.  Rggimen  sanitario  aplicado  al  Golfo  P^rsico. 

TfTTTLO  III. — Disposiciones  Especiales  A  las  Pebegbinaciones. 

Capltulo  I.  Prescripciones  especiales. 

Capltulo  II.  Navios  de  peregrines — Instalacienes  sanitarias. 

SecciOn  I.  Condiciones  generales  de  los  navios. 

SecciSn  II.  Medidas  que  deben  tomarse  antes  de  la  partida. 

Secci6n  III.  Medidas  que  deben  tomarse  durante  la  travesla. 

Secci6n  IV.  Medidas  que  deben  tomarse  &  la  llegada  de  los  peregrines  del 
Mar  Rojo. 

Secci6n  V.  Medidas  que  deben  tomarse  al  regreso  de  les  peregrines.  A.  navios 
de  peregrines  regresande  al  norte;  B.  peregrines  regresando  al  sur. 

Capftulo  III.  Penalidades. 

TfTTJLO  IV. — Vigilancia  y  Ejecuci6n. 

Capftulo  I.  Consejo  Sanitario  Mavftime  y  Cu;irentena  de  Egipto. 
Capftulo  II.  Consejo  Sanitario  Internacienal  de  Tanger. 
Capftulo  III.  Disposiciones  diversas. 
Capftulo  IV.  Adhesioues  y  ratificaciones. 
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Con  un  anexo  al  reglamento  relative  al  trafico  de  Irenes  en  cuaren- 
tena  por  los  territories  Egipcios.  de  los  viajeros  y  valijas  procedentes 
de  paises  contaminados. 

El  conocimiento  de  la  etiologia  y  de  la  profilaxis  de  un  gran  niimero 
de  enfermedades  transmisibles.  ha  hecho  que  las  disposiciones  sobre 
las  practicas  sanitarias  internacionales  haya  sido  modificada  a  medida 
que  la  ciencia  ha  conquistado  por  medio  de  la  bacteriologia  el  conoci- 
miento de  los  infinitamente  pequeiios,  encontrando  asimismo  medios 
eficacaz  para  neutralizar  sus  efectos  determinando  la  inmunidad  por 
la  vacunacion  6  para  destruirlos  en  su  origen  por  medio  de  la  des- 
infeccion  y  el  aislamiento. 

El  conocimiento  del  medio  de  propagarse  las  enfermedades,  de  los 
medios  practicos  para  destruir  los  germenes,  de  preservarse  dentro  de 
los  animales  que  les  sirven  de  vehiculos,  ha  permitido  substituir  a 
las  antiguas  cuarentenas,  la  desinfeccion,  la  desrratizacion  y  la  vigi- 
lancia  sanitaria  bajo  las  formas  mas  suaves  aceptadas  por  todas  las 
n  a  clones. 

Debemos  pues  felicitarnos  del  progreso  cuyos  beneficios  disfrutamos 
en  la  epoca  actual,  dando  un  voto  de  agradecimiento  y  admiracion  a 
Francia,  por  haber  sido  la  organizadora  de  la  primera  conferencia, 
cuj'as  practicas  sanitarias  por  empiricas  que  fueron  han  tenido  el 
merito  de  la  iniciativa  y  a  los  Gobiemos  y  sabios  de  las  demas  naciones 
que  han  contribuido  a  la  evolucion  de  una  ciencia,  la  higiene  interna- 
cional  que  es  de  gran  utilidad  a  la  humanidad  entera. 


RESULTS  OF  THE  SERUM  TREATMENT  OE  EPIDEMIC  MENINGITIS. 

Simon  Flexner,   M.   D..   from  the  Laboratories  of  The  Rockefeller  Institute 
for  Medical  Research,  New  York. 

So  long  as  the  infectious  diseases  can  not  be  entirely  controlled  by 
measures  of  prevention  they  must  be  opposed  by  curative  means.  The 
direct  mode  of  infection  in  epidemic  meningitis  is  by  way  of  the 
upper  respiratory  tract  upon  the  mucous  membrane  of  which  menin- 
gococci become  implanted.  Mere  implantation  is,  however,  insuffi- 
cient to  cause  meningitis,  since  many  more  persons  cany  meningo- 
cocci upon  these  mucous  surfaces  than  develop  the  disease  itself.  The 
number  of  such  meningoooccus  carriers  varies  with  the  extent  to 
which  meningitis  prevails,  so  that  it  is  during  epidemics  that  the 
number  is  greatest.  Unanimity  of  belief  is  still  wanting  as  to 
whether  the  meningococci  ascend  to  tlie  meninges  directly  by  way  of 
the  lymphatic  connections  existing  between  the  nasal  mucosa  and  the 
cerebral  pia-arachnoidal  membranes,  or  whether  they  reach  the  mem- 
branes of  the  brain  and  cord  indirectly  through  the  circulating  blood. 
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Moreover,  there  still  exist  epidemiological  factors  relating  to  epi- 
demic meningitis  that  are  not  understood,  and  it  follows  that  the 
time  has  not  yet  arrived  at  which  its  entire  suppression  can  be  hoped 
for  or  achieved. 

Hence  it  is  that  a  specific  means  of  treatment  is  of  such  high  im- 
portance. Such  a  specific  means  is  provided  by  the  antimeningitis 
-serum,  and  what  I  have  to  present  to  you  is  based  upon  a  large  experi- 
ence with  this  serum.  During  a  period  of  nearly  five  years  the  Rock- 
efeller Institute  distributed  the  serum  gratis  throughout  the  United 
"States  and  to  many  foreign  countries  in  which  epidemic  meningitis 
prevailed.  The  foreign  countries  embraced  Great  Britain  and  Ire- 
land, France,  Denmark,  Germany,  Switzerland,  Syria,  South  Africa, 
Australia,  Greece,  and  still  others.  The  serum  was  supplied  in  as 
large  quantities  as  were  desired  and  came  to  be  employed  at  all  peri- 
ods during  the  prevalence  of  the  late  pandemic  of  meningitis.  Many 
reports  of  cases  treated  with  the  serum  were  sent  in,  and  I  am  en- 
abled, therefore,  to  present  certain  statistical  results  based  upon  an 
analysis  of  these  reports.  In  many  instances  returns  were  also  made 
•of  cases  of  epidemic  meningitis  occurring  simultaneously  which  were 
not  subjected  to  the  serum  treatment.  These  act  as  checks  upon  the 
others  and  serve  to  indicate  the  average  mortality  of  the  disease  at 
the  place  and  time  when  unopposed  by  a  specific  means  of  treatment. 
"Thus  a  basis  of  comparison  is  afforded  that  is  more  accurate  and  con- 
vincing than  general  figures  relating  to  the  mortality  of  the  disease. 

The  average  mortality  among  cases  treated  otherwise  than  with  the 
serum  was  more  or  less  remarkably  uniform  in  different  parts  of  the 
globe  and  under  varying  conditions  of  city  and  country  life.  It 
varied  from  60  to  75  per  cent.  In  a  few  exceptional  instances,  em- 
bracing small  groups  of  cases,  the  mortality  fell  to  about  50  per  cent 
audit  rose  in  others  to  90  per  cent.  These  inequalities  readily  oblit- 
erate each  other,  so  that  the  fact  stands  out  that  the  factors  determin- 
ing the  fatal  issue  or  recovery  in  cases  of  epidemic  meningitis  are 
strikingly  alike  among  different  peoples  and  under  highly  dissimilar 
social  states. 

The  incidence  of  the  disease  is  greatest  in  early  childhood  and  the 
largest  number  of  cases  arise  during  the  first  five  years  of  life.  The 
next  succeeding  years  of  childhood  supply  the  majority  of  the 
remaining  cases  of  the  disease,  while  the  number  of  adults  affected 
is  proportionately  smaller.  It  is  only  when  the  epidemic  is  extensive 
that  many  adults  are  attacked.  In  certain  localities  the  percentage 
of  adidts  has  been  considerably  higher  than  this  rule  requires.  But 
this  exception  has  not  been  sufficiently  in\"estigated  to  disprove  the 
point,  since  it  may\readily  happen  that  the  disease  has  been  over- 
looked in  infants  in  whom  the  diagnosis,  except  by  lumbar  puncture 
and  bacteriological  examination,  is  far  more  difficult  to  establish. 
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The  fatality  varies  also  with  the  age  of  the  patient.  It  is  highest 
in  the  first  two  years  of  life,  in  which  period  few  have  escaped.  The 
mortality  in  this  age  period  has  rarely  been  less  than  90  per  cent, 
and  has  often  risen  to  100  per  cent.  In  the  period  between  2  years 
and  5  years  and  especially  between  5  years  and  10  years  there  exists 
a  far  greater  tendency  to  spontaneous  recovery,  so  that  the  average 
mortality  may  sink  to  40  per  cent  and  may  not  rise  above  60  per  cent. 
A  rise  occurs  in  early  adult  life  and  another  rise  in  the  period  of 
manhood  which  produce  mortalities  ranging  from  60  to  80  per  cent. 

These  differences  are  in  part  accountable  by  factors  that  operate 
especially  in  the  different  age  periods.  Infants  are  especially  subject 
to  hydrocephalus  to  which  those  fall  victims  that  do  not  succumb  to 
the  acute  infection.  Adults,  on  the  other  hand,  appear  to  be  more 
subject  to  the  rapidly  advancing,  explosive,  or  fulminant  form  of  the 
disease.  Patients  of  the  intermediate  period  are  less  subject  to  both 
these  accidents. 

There  are  two  periods  of  gi^eatest  mortality.  They  are  the  first 
three  days  of  illness  or  at  the  height  of  the  acute  attack,  and  next, 
later  than  the  second  week  when  serious  complications,  among  which 
is  hydrocephalus,  have  arisen  or  the  infection  has  become  chronic. 
As  many  as  one-third  may  succumb  within  the  first  period  and  a 
somewhat  greater  number  within  the  second.  The  disease  is  accom- 
panied or  followed  by  complications  and  sequelae,  the  most  serious 
of  which  are  hydrocephalus,  deafness,  and  blindness.  Transient 
paralyses  are  moderately  frequent  and  jDermanent  paralysis  infre- 
quent.   Impaired  mentality  occurs  rarely. 

I  have  studied  the  reports  returned  from  various  parts  of  the  world 
of  1,294  cases  of  epidemic  meningitis  treated  with  the  antimeningitis 
serum  supj^lied  by  the  Rockefeller  Institute.  This  number  does  not 
include  two  large  series  of  cases  which  were  reported  to  me  after  the 
figures  given  were  already  compiled.  One  of  these  relates  to  the  cases 
treated  in  Athens  by  Dr.  Christomanos  at  the  Annunciation  Hospital, 
and  the  other  relates  to  cases  that  arose  in  Louisiana  in  the  spring 
of  1912  and  were  treated  by  the  psysicians  generally  of  that  region. 
The  two  series  embrace  about  400  cases  and  formed  parts  of  severe 
and  extensive  epidemics.  They  are  especially  significant  on  that 
account. 

The  percentage  mortality  of  the  1,294  serum-treated  cases  was  30.7, 
or  one-half  that  of  the  lowest  average  mortality  of  the  preserum 
period.  This  figure  should  first  be  considered  according  to  the  stage 
of  the  disease  at  which  the  treatment  was  begun.  There  were  199 
cases  treated  within  the  first  three  days  of  the  illness  in  which  the 
mortality  was  18.1  per  cent,  and  346  cases  treated  between  the  fourth 
and  seventh  days  of  illness  in  whicli  the  mortality  Avas  27.2  per  rent, 
while  of  666  cases  treated  later  than  the  seventh  dav  of  illness  the 
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mortality  was  36.5  per  cent.  Even  this  last  figure  shows  great  gain 
over  the  average  mortality  rate. 

These  figures  are  significant  for  another  reason.  In  the  preserum 
period  more  than  one-third  of  the  cases  of  epidemic  meningitis  suc- 
cumbed within  the  first  three  days  of  illness.  A  part  of  these — how 
large  we  do  not  know  accurately — were  victims  of  the  fulminant 
disease,  but  not  all.  It  is  still  an  open  question  whether  the  explo- 
sive type  of  the  disease  can  be  arrested  by  the  serum ;  but  the  high 
percentage  of  recoveries  and  the  correspondingly  small  percentage 
of  fatalities  among  the  cases  treated  within  the  first  three  days  of 
illness  leave  no  doubt  that  the  ordinarily  severe  type  of  the  disease 
terminating  within  the  first  three  days  of  onset  is  subject  to  a  high 
degree  of  control  by  the  serum.  A  similar  effect  is  shown  in  the 
period  after  the  seventh  day  of  illness,  which  comprises  the  greatest 
number  of  fatalities.  To  ascertain  precisely  the  value  of  the  serum 
in  late  stages  of  the  infection  the  analysis  should  be  carried  out  in 
detail,  so  as  to  separate  the  cases  that  came  under  serum  treatment 
many  weeks  after  the  onset  from  those  coming  under  the  treatment 
within  the  first  7  to  14  days.  This  will  doubtless  be  done  when  the 
published  figures  become  large  enough  to  make  the  analysis  instruc- 
tive and  convincing.  What  should  be  remarked  now  is  that  in  not 
a  few  cases  that  have  endured  many  weeks  benefit  was  afforded  by 
the  serum.  An  otherwise  hopeless,  or  apparently  hopeless,  case  of 
subacute  or  chronic  meningitis  has  frequently  been  promptly  arrested 
by  serum  administration.  Our  knowledge  at  present  is  such  that  it 
is  not  possible  to  state  the  period  of  the  disease  at  which  benefit  from 
the  administration  of  the  serum  is  wholly  excluded,  except,  of  course, 
advanced  cases  of  hydrocephalus  and  emaciation  in  young  children. 

The  reduction  in  the  age  mortalities  brought  about  by  the  serum 
is  also  striking.  Among  125  infants  below  2  years  of  age  treated 
with  the  serum  one-half  recovered;  the  mortality,  therefore,  was  50 
per  cent.  This  is  already  a  considerable  gain.  Among  these  21  in- 
fants were  injected  with  serum  within  the  first  three  days  of  illness,  of 
which  17  recovered.  The  fatality  was  less  than  20  per  cent.  After 
the  seventh  day  of  illness  the  outlook  is  far  less  promising.  Of  104 
cases  thus  treated  only  46  recovered — a  fatality  of  56  per  cent 
Among  201  children  ranging  in  age  from  2  to  5  years  171  recovered ; 
the  mortality  was  therefore  15  per  cent,  which  figure  separates  into 
the  two  rates  of  10  per  cent  among  those  injected  within  the  first 
week  of  illness  and  20  per  cent  among  those  injected  later  than  the 
seventh  day. 

I  wish  now  to  submit  some  data  relating  to  adults  who  have  come 
under  the  influence  of  the  injections  of  serum,  for  which  I  have 
chosen  the  miscellaneous  age  period  of  20  years  and  over.  The  num- 
ber of  cases  analyzed  is  288,  of  which  180  recovered  and  108  died. 
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The  death  rate  is,  therefore,  37.5  per  hundred.  This  figure  pro- 
pounds the  question  of  whether  adults  are  less  subject  to  the  action 
of  the  serum  or  have  a  more  highly  mortal  form  of  the  disease.  I 
have  already  alluded  to  the  fact  that  adults  furnish  a  greater  num- 
ber of  fulminant  examples  of  meningitis  than  do  children.  It  may 
prove,  indeed,  that  children  can  be  more  readily  and  surely  saved 
than  can  adults  by  the  serum.  But  it  is  significant  that  wherever 
groups  of  adults  suffering  with  epidemic  meningitis  have  come  under 
the  treatment  of  an  experienced  physician  the  discrepancy  was  not 
noted.  Apparently,  then,  experience  in  the  employment  of  the 
serum  counts  far  more  in  treating  adults  than  in  treating  children, 
who  show  a  greater  tendency  to  recover  spontaneously. 

In  contrasting  the  fatality  of  serum-treated  cases  with  that  of  cases 
treated  in  other  ways  I  shall  confine  myself  to  the  two  sets  of  figures 
from  Louisiana  and  Athens  in  Greece.  They  possess  the  merit  of 
being  taken  at  the  onset  of  severe  and  highly  fatal  epidemics  in  which 
no  selection  of  cases  was  made.  Cases  were  or  were  not  treated  with 
the  serum  according  as  it  was  available  or  as  the  patients  had  the  con- 
fidence of  the  physician  in  charge.  As  far  as  I  know,  no  case  was  ex- 
cluded because  it  was  unfavorable  or  included  because  it  might  be 
favorable  to  the  action  of  the  serum.  The  Louisiana  cases  numbered 
250,  of  which  176  were  treated  with  serum  and  74  were  not  treated. 
Among  the  former  the  fatality  was  30  per  cent  and  among  the  latter 
85  per  cent.  The  difference  is  striking.  We  may  now  consider  here 
the  effect  of  race  on  the  mortality.  Among  the  serum-treated  cases 
were  67  white  persons  and  109  colored  persons.  The  percentage 
fatalities  are  the  same,  namely,  30  per  cent.  Hence  both  races  re- 
spond alike  to  the  serum  and  probably  to  the  infection,  except  so  far 
as  social  conditions  determine  a  difference,  for  when  the  fatalities 
among  white  and  colored  are  compared  under  conditions  in  which 
the  serum  was  not  applied  the  latter  are  at  a  disadvantage.  Thus 
among  27  white  patients  not  given  seruni  20  died,  a  mortality  of  74 
per  cent,  while  among  47  colored  patients  also  denied  the  serum  43 
died,  a  mortality  of  91.5  per  cent.  It  seems  probable  that  the  great 
difference  in  the  social  conditions  of  white  and  colored  persons  in  the 
South  determined  that  one  had  far  better  care,  nursing,  and  attend- 
ance than  the  other,  to  which  I  am  disposed  to  ascribe  the  disparity 
noted. 

In  Greece  the  fatality  of  non-serum-treated  cases  of  epidemic  men- 
ingitis is  known  to  me  only  from  the  figures  of  the  Annunciation 
Hospital.  Prior  to  the  introduction  of  the  serum  treatment  it  was 
about  60  per  cent.  Dr.  Christomanos  has  reported  upon  18G  serum- 
treated  cases,  among  which  the  mortality  was  22.6  per  cent. 

There  are  still  other  aspects  of  this  subject  that  could  be  dwelt  on, 
such  as  the  effect  of  the  serum  treatment  on  the  duration  of  the  active 
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symptoms  of  the  disease  and  upon  the  complications  and  sequelsc. 
These  points,  important  as  they  are,  must  be  deferred  to  another  time. 
In  conclusion  it  remains  to  say  that  the  evidence  adduced  would  seem 
to  show  convincingly  that  in  the  antimeningitis  serum  a  means  has 
been  aiforded  of  reducing  materially  the  mortality  from  epidemic 
cerebrospinal  meningitis.  But  to  accomplish  this  important  result 
the  serum  must,  first,  be  active,  and,  next,  be  applied  by  subdural  in- 
jection in  one  or  more,  or  even  many,  doses,  until  the  local  infection 
and  inflammation  are  arrested  and  brought  under  control. 


PREVENTIVE   MEASURES   AGAINST   EPIDEMIC   MENINGITIS. 
Dr.  A.  SoPHiAN,  Kansas  City,  Mo. 

This  paper  will  deal  with  the  subject  of  preventive  measures 
against  epidemic  meningitis. 

Epidemic  meningitis  is  an  acute  infectious,  contagious  disease, 
caused  by  the  Diplococcus  intracelhdaris,  which  is  transmitted  prin- 
cipally through  the  medium  of  healthy  carriers ;  that  is,  healthy  people 
who  harbor  the  organisms  in  their  noses  and  throats.  During  an  epi- 
demic many  healthy  people,  especially  members  of  families  in  which 
the  disease  occurs,  are  carriers.  The  number  of  carriers  is  much  greater 
than  the  number  of  those  ill  with  the  disease ;  some  observers  estimate 
that  the  carriers  are  10  to  20  times  the  number  of  the  sick.  Only  a 
small  percentage  of  carriers  develop  the  disease;  the  danger,  how- 
ever, that  anyone  who  is  a  carrier  may  develop  meningitis  or  transmit 
the  organism  to  other  healthy  people  is  a  very  serious  menace,  and 
causes  considerable  alarm,  especially  in  an  epidemic  invasion  of  the 
disease  in  all  sections  of  a  city,  as  no  one  knows  whether  he  and  his 
friends  are  carriers  or  not. 

The  occurrence  of  more  than  one  case  of  meningitis  in  families  is 
not  so  rare  as  is  believed  by  many;  in  the  recent  Texas  epidemic 
there  were  many  instances  in  which  two  members  developed  the  dis- 
ease, and  in  a  smaller  number  three,  four,  and  five  members  became 
infected. 

Most  writers  agree  that  it  is  necessary  to  treat  contacts.  Stewart, 
in  his  review  of  the  subject  in  the  Medical  Annual  for  1910,  mention-; 
Setler's  case,  where  a  man,  who  had  been  infected  three  months 
before,  returned  to  his  regiment  with  the  meningococcus  still  pres- 
ent in  his  nasopharynx.  Seven  days  after  his  arrival  10  men  out  of 
30  in  his  part  of  the  barracks  were  found  to  have  become  carriers. 

Systematic  prophylaxis  against  epidemic  meningitis;  therefore, 
must  consist  in  active  measures  against  all  known  carriers,  both 
healthy  and  sick,  and  during  an  epidemic  must  include  measures 
which  can  be  employed  by  everybody  in  an  infected  community. 
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The  treatment  may  be  classified  into  (1)  quarantine;  (2)  medicinal 
treatment,  local  and  internal;  (3)  specific  treatment,  (a)  serum, 
prophylaxis,  (h)  active  vaccination. 

1.  Quarantine  is  the  most  important  step  in  the  control  of  an, 
epidemic;  quarantine  of  the  sick  and  of  as  many  known  carriers  as 
possible.  A  number  of  cities  have  established  arbitrary  periods  of 
quarantine  lasting  from  10  days  to  several  weeks.  The  fallacy  of 
such  arbitrary  time  limit  is  that  a  carrier  may  remain  positive  for  a 
long  time.  If  (quarantine  measures  be  employed,  they  ought  to  be 
controlled  in  an  accurate  way.  This  can  best  be  done  by  the  cultural 
examination  of  the  secretions,  both  of  the  sick  and  of  contacts.  By 
this  means  carriers  can  be  positively  identified  and  quarantine  insti- 
tuted. Likewise,  quarantine  can  be  raised  only  Avhen  the  culture 
becomes  negative.  vSeveral  thousand  people  were  so  examined  in  the 
last  Dallas  epidemic;  many  carriers  were  discovered  and  were  pre- 
vented from  infecting  other  healthy  people,  in  addition  to  learning 
that  they  harbored  a  dangerous  bacterium,  so  that  they  could  employ 
active  prophylactic  measures. 

At  first  glance,  it  would  appear  to  be  very  difficult  to  cover  a 
large  city  during  an  epidemic.  Experience  has  proved,  however, 
that  this  work  can  be  quite  efficiently  done,  if  systematically  planned. 
In  Dallas,  the  work  was  carried  on  from  a  central  station.  Several 
assistants  were  sent  out  daily  to  the  quarantined  homes;  each  assist- 
ant carrying  enough  sAvabs  and  cultural  material  for  from  10  to  20 
families.  A  simple  method  is  to  use  ordinary  throat  culture  swabs, 
and  Loffler's  blood  serum  slants,  as  suggested  by  Hachtel  and  Hay- 
wood. After  18  hours'  incubation  at  37°  C,  slides  were  stained  from 
the  growth  with  Gram  stain.  If  Gram  negative  cocci  were  found,  a 
loop  of  the  growth  was  subinoculated  on  several  other  slants,  after 
first  carrying  it  through  several  water  blanks.  Typical  discrete 
meningococcus  colonies  can  usually  be  easily  separated  in  this  way. 
Another  method,  which  I  frequently  employ,  is  to  make  streak  plates 
on  glucose  ascitic  agar,  direct  with  the  swab.  Typical  plate  colonies 
usually  develop  after  18  hours'  incubation;  on  morphology  alone 
these  colonies  can  usually  be  quite  definitelv  differentiated  from  the 
other  Gram  negative  cocci.  Cultures  were  taken  of  the  sick  during 
their  convalescence;  if  negative,  the  patient  was  discharged  when 
well;  if  positive,  cultures  were  repeated  at  three  to  four  day  inter- 
vals. Cultures  were  similarly  taken  from  all  contacts,  especially  the 
members  of  the  family,  or  neighbors,  who  had  been  exposed  to  the 
sick.  If  the  cultures  were  positive,  they  were  repeated  at  regular 
three  to  four  day  intervals,  until  negative,  when  the  quarantine  was 
lifted.  Even  if  the  original  culture  of  an  immediate  member  of  an 
infected  family  was  negative,  an  arbitrary  period  of  quarantine  of  a 
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week  to  10  days  was  enforced,  since  we  know  that  cultures  may  be 
negative  one  day  and  positive  the  next. 

The  examination  of  the  direct  smear  alone  of  the  nasopharyngeal 
mucus  is  interesting,  but  of  no  practical  value. 

Circulars  were  sent  to  all  quarantined  homes,  and  to  the  public 
at  large,  explaining  the  contagious  character  of  the  disease,  the  portal 
of  entry  of  the  organism,  and  its  mode  of  transmission.  Especial  at- 
tention was  called  to  the  importance  of  preventing  attacks  of  com- 
mon cold,  and  of  strictly  preserving  the  principles  of  hygiene.  They 
were  advised  to  keep  the  mouth  clean,  and  to  keep  the  homes  prop- 
erly ventilated  and  clean.  They  were  warned  against  promiscuous 
spitting,  and  against  congregating  in  crowded  places.  The  schools 
were  closed  temporarily. 

Fumigation:  On  release  from  quarantine,  the  home  of  menin- 
gitis patients  should  be  carefully  fumigated  in  the  regular  way. 

Medicinal  treatment:  (1)  Local:  The  object  of  local  application, 
such  as  sprays  and  inhalations,  to  the  nose  and  throat,  is  to  disinfect 
and  free  these  parts  of  the  meningococcus. 

Bethge,  treating  60  carriers  in  an  institution,  divided  them  into 
six  groups.  The  first  was  treated  with  pyocyanase ;  the  second,  with 
hydrogen  peroxide;  the  third,  with  serum  used  as  a  spray;  the 
fourth,  with  protargol;  the  fifth,  with  1  per  cent  salt  solution,  and 
the  sixth  received  no  treatment  at  all.  He  concluded  that  hydrogen 
peroxide  preceded  by  salt  solution  gave  the  quickest  results. 
Hatchell  and  Haywood  controlled  an  institutional  outbreak  among 
200  children,  by  isolating  all  the  carriers,  as  proved  by  culture,  then 
treating  them  with  sprays,  and  releasing  them  from  quarantine  as 
their  cultures  became  negative.  Before  this  treatment  was  begun, 
a  number  of  cases  of  meningitis  developed  among  the  children; 
after  it  had  been  instituted,  no  further  cases  developed,  the  healthy 
carriers  were  promptly  rid  of  the  organisms,  and  the  disease  was 
stamped  out  of  the  institution.  In  the  few  cases  treated,  they  ob- 
tained quickest  results  with  the  antimeningitis  serum  used  as  a  spray. 

Stewart  mentions  that  chlorine  water  and  menthol  were  used  for 
disinfecting  purposes. 

The  following  are  the  detailed  instructions  for  the  disinfection  of 
the  nasopharynx  as  issued  by  the  French  Army  in  1910 : 

1.  All  carriers  must  have  the  nasopharynx,  mouth,  and  tonsils 
carefully  disinfected  by  antiseptic  inhalations  and  swabbing. 

2.  For  inhalation,  the  following  mixture,  first  suggested  by  Vin- 
cent and  Bellot,  is  recommended:  Iodine,  12  grams;  guiacol,  2 
grams;  thymol,  25  centigrams;  alcohol,  GO  per  cent  (200  grams).  In 
order  to  dissolve  the  iodine,  6  grams  of  iodide  of  potash  should  be 
added  to  the  above. 
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This  mixture  is  put  into  a  porcelain  dish,  which  is  floated  in  a 
basin  of  boiling  water.  The  patient  is  directed  to  sit  with  his  head 
bent  over  this  at  a  few  inches  distance  and  to  inhale  the  fumes, 
breathing  slowly  through  each  nostril ;  the  sitting  should  last  two  or 
three  minutes  and  should  be  repeated  five  times  in  24  hours. 

Disinfection  of  the  pharynx  is  carried  out  by  swabbing  with  glyc- 
erine containing  3  per  cent  of  iodine,  the  swabbing  to  be  done  most 
carefully  morning  and  night. 

For  disinfection  of  the  mouth,  they  recommend  a  gargle  contain- 
ing 20  parts  of  peroxide  to  180  parts  distilled  water,  the  mixture 
being  supplied  to  each  man  in  a  separate  corked  bottle. 

Dr.  Du  Bois  and  Miss  Warren,  who  were  associated  with  me  in  the 
research  laboratory,  tested  a  number  of  antiseptics  against  the  men- 
ingococcus, and  found  that  hydrogen  peroxide,  in  one-half  to  1  per 
cent  strength,  and  argyrol  9  per  cent  destroyed  the  meningococcus 
quicker  than  others  which  could  be  used  as  a  spray.  During  the 
Dallas  epidemic  the  most  generally  used  antiseptic  was  peroxide, 
one-half  per  cent,  as  nose  spray  and  gargle,  preceded  by  a  cleansing 
douche  with  salt  solution.  This  treatment,  in  most  instances,  ren- 
dered the  parts  antiseptic  within  a  few  days,  and,  in  persistent  cases, 
rarely  longer  than  10  days. 

Internal  medication:  Urotropin  is  split  up  after  ingestion  into 
formaldehyde  and  ammonia,  for  the  most  part  in  the  urine;  the 
products,  however,  are  secreted  through  other  mucous  membranes; 
thus  its  use  in  cholecystitis.  Recently  it  has  been  described  as  being 
secreted  through  the  nasal  and  nasopharyngeal  mucosa.  Its  secre- 
tion in  the  cerebrospinal  fluid  was  first  described  by  Gushing  and 
Crowe.  This  remedy,  therefore,  would  tend  to  disinfect,  at  least  to 
a  certain  extent,  the  portal  of  entry,  e.  g.,  nose  and  throat,  of  the 
meningococcus,  and  would  also  be  secreted  into  the  cerebrospinal 
fluid.  Flexner  found  that  the  preliminary  administration  of  the 
drug  in  monkeys  afforded  some  protection  to  the  animal  against  the 
poliomyelitis  virus  which  was  later  inoculated  to  produce  experi- 
mental poliomyelitis. 

I  advised  the  use  of  this  drug,  as  a  prophylactic,  in  doses  of  20  to 
30  grains  a  day,  in  the  last  epidemic  in  the  Southwest.  It  was  used 
quite  extensively.  In  most  instances  where  the  drug  was  used  local 
sprays  and  gargles  were  also  employed,  so  that  the  effect  of  the  drug 
alone  in  clearing  up  carriers  could  not  be  studied.  It  would  be 
instructive  to  make  such  observations  in  subsequent  epidemics. 

Specific  treatment:  By  specific  treatment  I  mean  the  production 
of  a  specific  immunity.  This  mav  be  produced  by  injecting  serum, 
causing  a  passive  immunity,  or  by  injecting  vaccine,  causing  an  active 
immunity. 

60G02— VOL  4—13 5 


68  SECTION"   V.    CONTROL   OF   INFECTIOUS  DISEASES. 

Jochmann,  in  his  original  publication  on  the  antimeningitis  serum, 
mentioned  the  feasibility  of  using  the  serum  prophylactically.  Simi- 
larly, Ruppel,  in  1907,  advised  its  use,  recommending  20  cubic  centi- 
meters as  a  dose.  The  use  of  this  serum  to  produce  prophylactic 
passive  immunity  is  analagous  to  the  use  of  other  immune  sera  for 
this  purpose,  such  as  diphtheria  and  tetanus  antitoxins,  and  plague 
serum.  The  dose  of  the  antimeningitis  serum  as  a  prophylactic 
must  necessarily  be  arbitrary,  depending  on  the  standard  of  immunity 
of  the  serum.  An  average  dose  is  about  10  cubic  centimeters.  The 
serum  should  be  injected  subcutaneously,  as  one  injects  diphtheria 
antitoxin. 

This  measure  has  not  been  generally  or  systemmatically  employed, 
except  in  isolated  instances,  and  by  different  observers.  During  the 
Texas  epidemic  I  advised  the  more  extensive  use  of  serum  as  a  pro- 
phylactic, especially  for  those  who  were  very  intimately  exposed  to 
the  disease.  Many  physicians  and  nurses  were  injected,  and  a  con- 
siderable number  of  contacts.  In  no  instance  did  the  disease  develop 
Avithin  a  month  after  the  injection  (this  being  the  outer  limit  of  the 
time  during  which  one  would  expect  protection).  One  case,  a  porter 
in  the  meningitis  hospital,  developed  meningitis  six  weeks  after  serum 
vaccination.  It  is  interesting  to  note  that  he  had  no  anaphalactic 
symptoms  on  the  spinal  injection  of  serum  for  therapeutic  purposes. 

There  are  a  number  of  serious  objections  to  the  use  of  serum  pro- 
phylactically : 

First.  The  fact  that  the  immunity  produced  is  merely  temporary, 
as  in  all  passive  serum  therapy,  lasting  only  several  weeks. 

Second.  The  frequent  occurrence  of  serum  sickness,  due  to  the  in- 
jection of  a  large  quantity  of  unrefined  serum. 

Third.  The  danger  of  producing  anaphylactic  shock  if  the  subject 
subsequently  develops  meningitis,  thus  necessitating  the  therapeutic 
use  of  the  serum.  This  danger,  however,  is  no  greater,  in  the  re- 
peated use  of  this  serimi,  than  in  the  use  of  other  immune  sera  which 
we  know  are  extensively  employed,  the  doses  being  frequently  re- 
peated at  irregular  intervals,  and  being  only  very  rarely  complicated 
by  symptoms  of  severe  anaphylactic  shock.  It  would  be  advisable, 
however,  to  first  use  a  small  subcutaneous  injection  of  serum  if  the 
patient  immunized  prophylactically  with  the  antimeningitis  serum 
subsequently  develops  meningitis,  and  later  injecting  the  serum 
therapeutically  in  the  regular  way. 

It  may  be  noted  here  that  it  would  be  interesting  to  observe  the 
effect  on  positive  meningococcus  carriers  after  the  injection  of  a  pro- 
phylactic dose  of  immune  serum. 

A  resume  of  the  various  remedies  so  far  described  shows  that 
while  a  number  are  of  very  considerable  value  none  are  absolutely 
certain  in  their  protection.     The  local  measures  described  disinfect, 
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but  do  not  otherwise  protect  against  the  disease ;  the  serum  protects 
only  temporarily,  and  has  a  number  of  other  objections  to  its  use. 
The  desirable  prophylactic  would  be  a  measure  free  from  danger 
that  could  be  used  widely  with  little  inconvenience,  which  would 
afford  a  high  degree  of  protection  against  the  disease,  at  least  for 
several  months.     Such  is  typhoid  vaccine  against  typhoid. 

The  utilization  of  active  immunity  as  a  means  of  preventing  men- 
ingitis has  not,  I  believe,  been  previously  advocated. 

The  work  of  a  number  of  observers  has  demonstrated  the  fact  that 
a  considerable  degree  of  immunity  develops  during  the  course  of  the 
active  infection  in  epidemic  meningitis. 

Meakens  demonstrated  the  third  order  of  immune  body  in  the  blood 
by  complement  fixation  and  employed  this  test  for  diagnosis. 

Many  observers  have  demonstrated  agglutinins  in  the  blood  of 
meningitis  patients.  Some,  as  Von  Lingelsheim,  1906,  Kutscher,  1906, 
and  Krumbein  and  Schatiloff,  have  described  uniform  results  in  test- 
ing immune  serum  plus  the  meningococcus.  Von  Lingelsheim  used 
killed  cultures  for  his  tests  and  declared  that  the  test  could  be  used 
for  diagnosis.  Most  observers,  however,  as  Trautmann  and  Fomme, 
Eberle,  Ditthorn  and  Gildermeister,  Lieberknecht,  1906,  Elser  and 
Huntoon,  and  Arkwright,  have  had  irregular  results  in  the  test,  the 
main  objections  being  the  want  of  uniform  reaction  of  an  immune 
meningococcus  serum  with  different  strains  of  meningococci  and  the 
fact  that  there  is  cross  agglutiniation  between  the  meningococci  and 
other  Gram-negative  cocci.  Also  certain  strains  of  meningococci  are 
inagglutinable,  and  the  agglutinating  properties  of  any  strain  may 
change  during  cultivation.  Thus  Elser  and  Huntoon  obtained  agglu- 
tination with  one  strain  of  meningococcus  in  dilution  of  1:400  with 
serum  of  a  meningitis  case,  while  four  other  strains  of  meningococci 
agglutinated  only  up  to  1 :  50.  One  week  later  the  most  agglutinable 
strain  became  unusually  sensitive  to  nonspecific  agglutinins  and  was 
agglutinated  in  a  1 :  100  dilution  by  serum  of  a  typhoid  patient. 

Davis  studied  eight  cases  of  meningitis  and  obtained  positive  reac- 
tions in  dilutions  of  1 :  50  in  all ;  in  one  case,  1 :  500  dilution. 

The  increase  of  opsonins  has  similarly  been  demonstrated  by  many 
observers.  Houston  and  Rankin  made  opsonic  determinations  on 
63  cases  of  meningitis  and  found  high  opsonic  readings  after  the  sixth 
day  of  the  disease,  all  showing  an  opsonic  index  over  four  and  a 
number  showing  much  higher  readings.  Davis  demonstrated  a  de- 
cided increase  in  the  opsonic  index  in  some  cases  examined,  but  not 
in  others.  He  vaccinated  himself  with  a  very  large  dose  of  dead 
culture,  injecting  the  full  growth  of  several  small  blood-seram  slants, 
and  found  a  marked  immediate  increase  in  opsonins.  He  found  no 
evidence  of  a  negative  phase.  Von  Eberts  and  Hill,  Birnie  and 
Smith,  vaccinated  n  few  epidemic  meningitis  patients  with  menin- 
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gococcus  bacterin  and  found  a  considerable  increase  in  opsonins 
following  inoculation. 

McKenzie  and  Martin,  in  the  Glasgow  epidemic,  used  and  recom- 
mended the  use  of  the  blood  sei*um  of  meningitis  patients,  especially 
<of  those  recovering  from  the  disease,  to  be  used  therapeutically  by 
intraspinal  injection.  Some  improvement  was  obtained  by  this 
method.  This  might  be  considered  as  the  clinical  demonstration  of 
immune  bodies  in  the  blood  serum. 

Immune  bodies  have  been  demonstrated  in  the  cerebrospinal  fluid 
of  epidemic  meningitis  patients.  Thus  precipitins  have  been  demon- 
strated by  Vincent's  method,  and  positive  complement  fixation  has 
been  recently  demonstrated  by  Bruynoglie,  of  Brussels.  He  success- 
fully employed  this  test  for  diagnosis.  It  was  of  special  value  in 
those  cases  in  which  the  meningococci  were  few  and  hard  to 
demonstrate. 

Thus  immune  bodies  have  been  demonstrated  in  those  ill  with  men- 
ingitis, both  in  the  blood  and  cerebrospinal  fluid.  There  was  a 
marked  response  in  opsonins  in  the  meningitis  cases  treated  with 
vaccine. 

In  smaller  animals,  especially  rabbits,  and  in  larger  animals,  such 
as  sheep  and  horses,  there  is  prompt  response  in  the  production  of 
immune  bodies  after  repeated  vaccination.  These  facts,  plus  the 
apparent  analogy  of  this  disease  (which  probably  begins  in  most,  if 
not  all,  instances  as  a  primary  bacteriemia)  to  other  bacterial  dis- 
eases, such  as  typhoid,  and  the  wonderful  results  obtained  by  exten- 
sive prophylactic  typhoid  vaccination,  led  me  to  employ  and  advocate 
this  measure  in  the  recent  Texas  epidemic. 

The  absolute  demonstration  of  this  efficiency  of  this  measure  must 
be  determined  by  experimental  evidence,  by  the  demonstration  of  a 
large  immune  body  content  following  the  administration  of  the 
vaccine,  and  by  clinical  evidence  of  protection  against  the  disease 
as  observed  during  epidemics,  especially  among  those  who  have  been 
exposed  to  the  disease. 

EXPERIMENTAL  EVIDENCE. 

This  work  was  taken  up  by  me,  with  the  assistance  of  Dr.  Black, 
Jn  the  Southwestern  Medical  College  at  the  end  of  the  Texas  epidemic. 
For  this  purpose  11  medical  students  volunteered  to  be  vaccinated. 

Preparation  of  vaccine. — All  glassware  was  chemically  neutralized 
and  sterile.  An  organism,  about  5  generations  old,  isolated  from 
the  cerebrospinal  fluid  of  one  of  the  patients  in  Dallas,  was  used. 
It  was  grown  on  2  per  cent  glucose  agar;  after  18  hours'  growth  it 
was  washed  off  in  distilled  water,  shaken  for  20  minutes  in  the  usual 
way,  then  heated  at  50°  C.  for  one  hour  and  tested  for  sterility.  It 
was  counted  by  the  Wright  method,  and  standardized. 
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Vaccination. — Eleven  students  were  vaccinated.  They  were  inocu- 
lated subcutaneoiisly  just  below  the  deltoid;  five  were  injected  with 
500,000  bacteria  as  the  first  dose,  and  five  were  injected  with  1,000 
million.  Seven  days  later  they  were  vaccinated  again,  with  the  same 
vaccine,  in  doses  of  1,000  million  and  2,000  million,  respectively. 
Again,  a  week  later,  they  were  vaccinated  a  third  time,  with  2,000 
million  of  a  freshly  prepared  vaccine. 

Observations  were  made  on  the  blood  count  and  the  general  and 
local  symptoms.  Their  sera  were  examined  every  four  days  for 
agglutination  and  complement  fixation. 

Blood  analyses. — The  examination  of  the  blood  showed,  in  prac- 
tically all  instances,  a  slight  leucocytosis  24  hours  after  the  injection, 
with  return  to  the  normal  on  the  fourth  day.  There  was  very  little 
change  noted  in  the  total  differential  blood  count.  The  leucocytosis 
was  greater  after  the  second  and  third  injection. 

AGGLUTINATION  STUDIES. 

Technique. — Macroscopic  agglutination  tests  were  made.  The  blood 
was  collected  from  the  finger  in  small  glass  capsules ;  the  serum  was 
separated  and  dilutions  were  made. 

Culture. — The  Elser-Huntoon  organism  (which  these  authors  have 
found  especially  good  for  the  purpose) ,  which  gives  no  spontaneous 
agglutination  and  is  readily  agglutinable  by  immune  serums,  was 
used.     Uniform  emulsions  of  culture  were  used. 

After  mixing,  the  culture  and  the  immune  serum  were  incubated 
for  two  hours,  then  placed  on  ice  for  12  to  24  hours  before  reading. 
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DISCUSSION  OF  TABLE   1. 

1.  The  highest  agglutination  was  obtained  in  those  patients  who 
had  been  given  three  injections  of  vaccine;  the  larger  doses  used  ap- 
parently gave  a  somewhat  higher  fixation  than  the  smaller  doses. 

2.  Patient  10,  who  was  vaccinated  three  times  with  the  large  doses, 
did  not  form  agglutinins  over  1  to  200. 

3.  Patient  2  formed  agglutinins  up  to  1  to  1,500  after  two  injec- 
tions of  500  million,  and  1  million,  respectively. 

4.  The  agglutinins  increased  after  the  repeated  dose  and  appar- 
ently developed  in  the  larger  quantities  about  a  week  after  the  in- 
jection. 

COMPLEMENT  FIXATION  TESTS. 

Technic. — 1.  Serum :  This  was  collected  as  for  the  agglutination 
tests,  inactivated  at  55°  C.  for  one-half  hour,  and  dilutions  were  made 
in  normal  salt  solution. 

2.  Antigen:  A  polyvalent  meningococcus  antigen  vras  used,  pre- 
pared by  McNeil,  of  the  Research  Laboratory,  Health  Department, 
New  York  City.     This  antigen  is  prepared  as  follows : 

{a)  The  culture  is  grown  on  a  slant  of  salt-free  veal  agar,  neutral 
to  phenolphthalein,  for  18  or  24  hours. 

(&)   It  is  washed  off  in  distilled  water. 

(c)   It  is  then  heated  in  a  water  bath  for  2  hours  at  56°  C. 

{d)  It  is  then  centrifugalized  for  about  20  minutes;  supernatant 
fluid  is  taken  off,  and  sediment  thrown  away. 

(e)   It  is  immediately  passed  through  a  Berkefeld  filter. 

(/)  Next  it  is  put  into  hermetically  sealed  capsules  and  heated  to 
56°  C.  for  one-half  hour,  on  two  successive  days,  for  sterility. 

{g)  It  should  then  be  stored  in  ice  box;  it  may  be  kept  for  several 
months. 

{h)  Before  using  it  should  be  brought  up  to  0.9  per  cent  tonicity 
by  adding  one  part  of  9  per  cent  salt  solution  to  9  parts  of  antigen. 

{i)   It  must  be  titrated  before  using. 

This  antigen  is  specific  for  the  meningococcus  serum  and,  according 
to  McNeil,  is  not  fixed  by  the  gonococcus  and  other  serums.  To  pre- 
pare a  strong  fixing  antigen  not  so  specific,  longer  autolysis  should  be 
allowed  after  heating.  The  important  point  to  remember  in  pre- 
paring this  antigen  for  specificity  is  not  to  allow  too  long  autolysis ; 
the  less  time  allowed  for  autolysis  the  more  specific  the  antigen.  The 
Berkefeld  filter  must  be  neutral. 

In  this  series  of  tests  both  the  highly  specific  antigen  was  used  and 
also  the  less  specific,  longer-autolyzed  antigen,  which  was  prepared 
later  from  the  culture  used  in  vaccination,  and  which  gave  somewhat 
sharper  fixation  than  the  more  specific  antigen. 
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3.  Guinea-jDig  complement :  Fresh  complement  was  used ;  also  some 
frozen  complement  one  week  old,  which  proved  to  be  perfectly  active. 
(Dr.  McNeil  called  my  attention  to  this  fact.) 

4.  Sheep  corpuscles. 

5.  Antisheep  amboceptor. 

The  last  was  done  at  one-tenth  the  volume  of  the  usual  Wasser- 
mann,  thus  saving  material  and  enabling  one  to  work  with  the  small 
quantities  of  blood  collected  from  the  finger. 

Titrations  of  all  materials  were  done  at  the  time  of  the  test. 

Table  2. — Complement  fixation. 
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DISCUSSION  or  TABLE   2. 


1.  Immune  bodies  could  be  demonstrated  by  complement  fixation 
as  early  as  the  fourth  day  after  the  first  injection  (not  recorded  in 
the  table) . 

2.  The  highest  fixation  was  obtained  in  dilution  of  1 :  250,  and  oc- 
curred about  three  weeks  after  the  beginning  of  vaccination.  The 
highest  and  sharpest  fixation  occurred  after  tlie  three  injections  of 
vaccine,  though  high  fixation  up  to  1  to  200  occurred  at  the  third 
week,  after  only  two  injections. 

3.  Note  the  fact,  well  demonstrated  in  cases  3,  9,  7,  and  8  on  the 
eleventh  day  after  injections,  that  much  sharper  fixation  was  ob- 
tained in  the  higher  than  in  the  lower  dilutions  of  the  serums.  This 
observation  had  been  previouslj-  noted  bj'  me  in  the  course  of  some 
work  on  meningococcus  strain  ditlerentiation  by  complement  fixation, 
done  by  Dr.  Neal  and  myself  in  the  Research  Laboratory,  New  York 
City,  in  1911. 
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DISCUSSION    or   EXPERIMENTAL    STUDIES, 

1.  There  is  a  leukocytosis  for  a  few  days  following  vaccination. 

2.  There  is  a  prompt  response  in  the  formation  of  immune  bodies, 
which  appear  four  days  after  the  first  vaccination,  and  disappear 
rapidly  after  the  repeated  injections. 

3.  Agglutinins  develop  in  larger  quantities  and  more  rapidly  than 
the  third  order  of  immune  body,  agglutination  being  obtained  at 
1 :  2500  dilution  in  some  cases  at  the  end  of  three  weeks. 

4.  By  complement  fixation  one  could  obtain  sharp  fixation  at 
1 :  200  at  the  end  of  the  third  week,  this  being  a  high  degree  of  im- 
munit3\ 

5.  Apparently  the  very  large  doses  did  not  produce  much  higher 
immunity  than  the  smaller  doses  used. 

6.  Three  injections  appeared  to  give  desirable  results;  the  doses  of 
600  million,  1,000  million,  1,000  million,  would  seem  to  be  sufficient. 

7.  All  of  the  students  vaccinated  responded;  No.  10,  however,  did 
not  develop  a  very  high  degree  of  immunity. 

REACTION  FOLLOWING  VACCINATION. 

The  reaction  following  vaccination  with  the  doses  mentioned  con- 
sists princii3ally  of  some  local  inflammation  at.  the  site  of  injection, 
and  usually  some  trivial  general  symptoms.  All  symptoms  are  very 
much  improved  or  entirely  gone  in  24  hours. 

Local  reaction. — About  four  hours  after  the  injection  an  area  of 
inflammation,  consisting  of  redness,  some  swelling,  and  induration 
appears,  which  grows  larger  during  the  next  few  hours,  and  is  fre- 
quently quite  painful  and  tender.  The  neighboring  glands  may  be- 
come somewhat  enlarged  and  tender.  After  24  hours  most  of  the 
inflammation  disappears. 

At  the  next  injection,  the  local  reaction  may  be  much  more  marked 
and  extensive,  and  may  be  accompanied  by  a  large  area  of  erythema 
several  inches  in  diameter. 

It  is  seen  that  the  reaction  described  is  very  similar  to  that  occur- 
ring in  other  bacterial  vaccinations,  as  in  prophylactic  typhoid  vacci- 
nations. 

General  reaction. — General  constitutional  symptoms  may  be  en- 
tirely missing.  Frequently,  however,  there  is  some  malaise,  frontal 
headache,  and  slight  elevation  of  temperature  lasting  for  24  hours. 
Other  times  there  may  be  more  severe  general  symptoms :  The  patient 
may  suffer  from  very  severe  frontal  or  vertical  headache,  may  have 
some  general  bodily  pain,  nausea,  and  vomiting,  with  rise  of  tempera- 
ture to  102°,  103°,  or  104°  F.  These  severe  symptoms  are  somewhat 
unusual.    Herpes,  usually  labial,  is  occasionally  seen. 
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It  is  well  to  remember  that  the  soluble  products  of  the  dead  menin- 
gococcus also  appear  to  irritate  the  meninges  at  times,  even  in  the 
smaller  doses  used  in  vaccination,  so  that  one  may  occasionally  see 
some  clinical  signs  of  meningeal  irritation,  this  being  evidenced  prin- 
cipally by  very  severe  headache,  vertigo,  vomiting,  and  photophobia. 
There  may  be  some  pain  at  the  nape  of  the  neck,  but  no  interference 
with  free  motion.  Other  active  signs  of  meningitis  are  missing,  how- 
ever; the  patient  does  not  appear  acutely  sick,  and  improves  rapidly 
in  a  few  hours.  This  symptom-complex  is  very  unusual,  but  it  is  well 
to  remember  it,  so  as  not  become  unduly  alarmed. 

Davis,  in  studying  the  effect  of  the  dead  culture  on  the  normal 
person,  injected  himself  with  a  very  large  dose  of  culture,  much 
larger  than  that  recommended  for  vaccination.  He  experienced  very 
severe  headache,  vomiting,  chill,  high  fever,  and  general  bodily  pain 
for  several  days,  accompanied  by  marked  prostration. 

Observation  will  have  to  be  made  on  manj'^  who  have  been  vacci- 
nated to  determine  the  efficacy  of  the  measure,  especially  observa- 
tions during  epidemics  and  among  those  who  have  been  intimately 
exposed  to  the  disease.  At  present,  the  data  obtained  during  the  last 
epidemic  are  insufficient  as  a  source  of  an}'^  deductions.  Hall,  of 
Kansas  City,  vaccinated  about  50  families — in  all,  about  280  people — 
in  whom  the  disease  had  occurred,  giving  each  the  full  three  vaccina- 
tions. Likewise,  a  number  of  nurses  and  physicians  were  vaccinated. 
In  none  did  the  disease  subsequently  occur.  In  Dallas  a  number  of 
people,  about  100,  were  vaccinated.  As  far  as  could  be  learned,  very 
few,  if  am^,  had  the  full  number  of  prescribed  injections.  Two  nurses, 
each  of  whom  had  two  injections,  developed  the  disease  some  weeks 
after  the  vaccinations;  both  recovered.  In  view  of  the  fact  that 
neither  had  had  the  full  dose,  that  irregular  records  were  kept,  and 
that  no  examination  of  the  blood  was  made  to  determine  the  degree 
of  immunity  produced,  one  can  not  give  too  much  weight  to  such 
occurrence.  Reports  appear  in  the  literature,  similarly,  of  typhoid 
developing  occasionally  after  full  vaccination,  but  more  often  after 
incomplete  vaccinations,  and  likewise  of  smallpox  after  smallpox 
vaccination.  It  is  well  known  that  immunity  does  not  develop  equally 
well  in  all  the  vaccinated,  and  that  at  times,  in  a  very  small  percent- 
age, there  may  be  little  response  to  vaccinations,  accounting  for  the 
failures  occasionally  seen. 

THEORETICAL  OBJECTION  TO  THE  USE  OF  VACCINE. 

The  theoretical  objections  to  the  use  of  vaccine  as  a  prophylactic 
in  this  disease  are  the  same  as  in  other  diseases,  being  principally 
the  production  of  a  negative  phase  during  which  time  the  patient 
may  develop  a  general  infection  if  the  infective  organism  be  present 
in  any  of  the  tissues.     This  is  seen  in  inoculation  with  tuberculin 
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in  tuberculous  patients,  and  is  well  illustrated  in  the  prophylactic 
vaccination  by  typhoid  vaccine.  Here  there  have  been  only  isolated 
instances,  among  many  thousands  vaccinated,  of  the  development  of 
typhoid  shortly  after  the  vaccination  which  might  be  explained  by 
the  occurrence  of  a  negative  phase.  In  those  who  have  been  vac- 
cinated by  meningococcus  bacterin  many  have  been  intimately  ex- 
posed to  the  disease;  probably  the  majority  were  carriers;  a  number 
were  proved  carriers.  It  is  very  questionable,  especially  if  a  small 
dose  be  used  the  first  time,  whether  the  negative  phase  would  be  suffi- 
ciently marked  to  allow  entrance  of  the  organism  from  the  nose  and 
throat  into  the  general  system,  with  the  production  of  the  acute 
disease. 

From  our  knowledge  of  the  negative  phase;  from  the  experience 
with  the  prophylactic  vaccination  against  other  diseases,  such  as 
typhoid;  and  from  the  experience  in  the  several  hundred  prophy- 
lactically  vaccinated  against  the  meningococcus  who  showed  no  au- 
thentic case  of  meningitis  following  the  injection  of  vaccine  which 
could  be  explained  by  the  negative  phase;  and  from  the  fact  that 
many  of  the  vaccinations  were  made  on  positive  carriers,  in  whom 
the  danger  would  be  supposed  to  be  most  serious,  one  is  warranted 
in  assuming  that  the  prophylactic  injection  of  vaccine  against  meni- 
gitis,  especially  if  only  a  small  first  dose  of  vaccine  be  used,  is  at- 
tended with  little  danger  of  predisposing  temporarily  to  a  true  attack 
of  meningitis,  and  that  the  risk  to  positive  carriers  in  vaccination  is 
relatively  little  as  compared  with  the  possibility  of  their  developing 
meningitis  without  vaccination. 

To  a  certain  extent  this  danger  may  be  obviated  by  taking  pre- 
liminary cultures  of  the  nose  and  throat  before  vaccination.  If 
positive,  it  might  be  advisable  to  first  use  local  treatment  till  the 
culture  becomes  negative.  In  at  least  six  instances,  however,  in 
which  the  nose  and  throat  cultures  were  positive,  vaccination  was 
promptly  followed  about  a  week  later  by  negative  cultures  without 
other  treatment. 

The  only  other  objections  to  the  use  of  vaccine  prophylactically 
are  slight  temporary  local  and  general  reactions,  which,  in  a  major- 
ity of  instances,  are  trivial. 

SUMMARY. 

1.  Observations  will  be  made  during  the  next  year  to  determine  the 
persistence  and  duration  of  the  immunity  produced  by  vaccination. 
It  is  very  probable,  however,  that  the  immunity  lasts  a  long  time, 
at  least  a  year. 

2.  It  is  desirable  at  the  present  time  that  the  blood  of  all  the  vac- 
cinated be  examined,  to  determine  whether  any  immunity  has  beer- 
produced,  and  that  records  be  kept. 
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3.  Vaccination  is  followed  by  an  immediate  febrile  reaction,  leuko- 
cytosis, and  increase  in  immune  body  content,  as  determined  by  ag- 
glutination and  complement  fixation  tests. 

4.  Complement  fixation  tests  will  probably  give  most  satisfactory 
results;  the  agglutination  and  opsonin  tests  with  the  meningococcus, 
as  with  other  gramnegative  cocci,  frequently  giving  very  irregular 
results. 

5.  All  evidence,  especially  the  experimental,  points  to  the  efficacy 
of  the  injection  of  dead  meningococcus  for  prophylactic  vaccination 
as  a  measure  which  would  confer  considerable  immunity  in  most 
cases,  and  probably  partial  in  all,  against  the  infection  of  epidemic 
meningitis.  It  is  ver}^  likely  that  only  a  moderate  degree  of  im- 
munity will  give  very  considerable  or  complete  protection  against 
epidemic  meningitis  (which  is  caused  by  an  organism  of  low  viru- 
lence) infecting  only  a  very  small  percentage  of  those  who  are  ex- 
posed and  who  temporarily  harbor  the  organism  in  their  noses  and 
throats. 

6.  It  is  very  likely  that  if  the  disease  subsequently  develops  in  those 
vaccinated  it  will  be  considerably  modified  and  run  a  much  milder 
course,  with  much  better  outlook  for  recovery,  as  is  seen  in  those  who 
develop  smallpox  after  vaccination. 

7.  The  vaccine  is  prepared,  as  described,  by  heating  to  50°  C.  and 
standardizing  in  the  usual  way.  These  injections,  repeated  at  inter- 
vals of  a  week,  in  doses  of  100  million,  500  million,  and  1,000  mil- 
lion, would  appear  to  afford  a  high  degree  of  protection.  The  smaller 
doses  used  in  the  experiments  produced  almost  as  high  a  degree 
of  immunity  as  the  larger  doses.  This  corresponds  somewhat  to  the 
conclusion  reached  by  Smith  and  Brooks  in  their  work  on  typhoid 
vaccination.  They  state  that  the  response  to  immune  body  forma- 
tion in  nearly  all  cases  apparently  increases  with  increasing  doses  of 
vaccine.  This  increase  becomes  relatively  less  and  less  as  the  dose 
increases,  and  its  progress  suggests  that  with  sufficiently  large  doses 
a  limiting  value  might  be  reached  which,  if  not  actually  a  true  limit, 
would  be  practically  such  a  limit. 


ETIOLOGIE   DE  LA  MENINGITE   CEREBRO-SPINALE. 

M.  le  Dr.  Rouget,  professeur  d'hygi6ne  au  Val-de-Grace. 

Des  multiples  questions  que  souleve  I'etude  de  la  m^ningite  cer^bro- 
spinale,  un  certain  nombre,  grace  aux  travaux  parus  dans  ces  dernieres 
annees,  paraissent  suffisamment  au  point  aujourd'hui  pour  ne  plus 
donner  lieu  a  discussion.  Telles  sont  par  exemple,  la  sympatomatol- 
ogie  de  I'affection,  ses  diverses  modalites  cliniques,  ses  moyens  de  diag- 
nostic, sa  therapeutique  par  les  scrums  sp^cifiques,  etc. 
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Par  centre,  il  en  est  d'autres  sur  lesquelles  I'accord  est  loin  d'etre 
fait.  Parmi  ces  dernieres,  il  faut  citer  notamment  ce  qui  a  trait  a 
retiologie  et  a  la  pathogenie. 

Sans  doute,  nul  ne  conteste  presentement  que  la  meningite  cerebro- 
spinale  dite  epidemique,  soit  I'ceuvre  du  diplocoque  de  Weichselbaum ; 
sa  nature  infectieuse  et  sa  specificite  sent  admises  partout  et  par  tous. 
JNIais  les  divergences  commencent  des  qu'il  agit  de  savoir  si  I'affection 
est  ou  non  contagieuse,  d'ovi  provient  le  virus  qui  engendre  la  maladie, 
quels  sent  les  facteurs  qui  favorisent  et  developpent  son  activite 
pathogene.  En  d'autres  termes,  on  ne  s'entend  pas  sur  le  mecanisme 
par  lequel  naissent,  s'entretiennent  et  se  propagent  les  epidemics. 

Or,  le  plus  haut  interet  s'attache  aux  donnees  etiologiques  de  cette 
infection  naguere  encore  si  meurtriere  et  si  grave,  car  seules  elles 
peuvent  permettre  de  prevoir  et  d'organiser  une  prophylaxie  veri- 
tablement  rationnelle  et  efficace. 

Par  suite  du  manque  d'especes  animales  douees  d'une  receptivite 
analogue  a  celle  de  I'homme,  I'experimentation  n'a  pu  serrer  de  pres 
le  probleme  et  chercher  une  solution  a  toutes  ces  inconnues.  Jusqu'a 
plus  ample  informe,  on  ne  saurait  done  emettre  a  leur  sujet  que  des 
hypotheses,  Quoiqu'il  en  soit,  a  defaut  de  preuves  experimentales, 
il  se  trouve  des  faits  d'observation  d'ou  I'on  pent  tirer  quelques  legons, 
et,  si  I'on  n'est  pas  autorise  a  en  deduire  des  certitudes,  on  pent,  du 
moins,  aboutir  a  des  probabilities  qui  ont  ieur  importance  en  la  ma- 
tiere,  et  dont  il  convient  de  faire  son  profit. 

L'histoire  enseigne  que  les  Etats-Unis  d'Amerique  ont  ete,  a  diver- 
ses  reprises,  le  foyer  de  severes  epidemics  de  meningite  cerebro- 
spinale ;  le  moment  ne  pent  done  etre  mieux  choisi  pour  discuter  sur 
un  sujet  qui  preoccupe  tous  ceux  qui  ont  souci  de  I'hygiene  et  de  la 
prophylaxie. 

L'etiologie  de  la  meningite  cerebro-spinale,  dite  epidemique,  est 
interpretee  differemment  par  les  medecins.  Leurs  conceptions  par- 
ticulieres  permettent  de  diviser  la  majorite  en  deux  camps:  les  parti- 
sans de  I'autogenese  et  ceux  de  la  contagion. 

L'autogenese,  a  dit  le  Professeur  Kelsch  qui  en  a  ete  un  des  pro- 
moteurs,  et  qui,  jusqu'a  ses  demiers  jours,  a  defendu  cette  doctrine 
avec  la  haute  autorite  qui  s'attache  a  son  nom,  ne  doit  pas  etre  prise 
ici  comme  synonyme  de  generation  spontanee,  de  creation  de  germes 
nouveaux.  Elle  ne  vise  que  les  modifications  qui  se  produisent  dans 
le  degre  de  virulence  de  I'agent  microbien,  par  analogic  avec  les 
variations  en  plus  ou  en  moins  que  Pasteur  a  realisees  dans  I'activite 
de  certain  virus. 

D'apres  cette  theorie,  le  meningocoque  peut,  pendant  un  temps  plus 
ou  moins  long,  vegeter  indifferent,  comme  un  saprophyte  banal,  mais, 
a  la  faveur  d'influences  diverses,  il  est  susceptible  d'acceder  pro- 
gressivement  a  la  virulence  et  de  devenir  momentanement  pathogene. 
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Que  la  meningite  se  manifeste  sous  la  forme  sporadique,  qu'elle 
prenne  une  allure  epidemique,  ou  meme  qu'elle  s'eleve  a  la  hauteur 
d'une  veritable  pandemie,  ces  modalites  demeurent  fonction  des  modi- 
fications intrinsequeri  apportees  par  les  contingences  exterieures  dans 
la  virulence  du  meningocoque,  Ainsi  s'expliquent  les  particularites 
qui  caracterisent  revolution  des  epidemics  dans  le  temps  et  dans 
I'espace. 

Toutefois,  on  doit  a  la  verite  reconnaitre  que  Kelsch  ne  niait  point 
la  contagion ;  il  la  considerait  comme  possible,  mais  il  ne  lui  accordait 
qu'un  role  tout-a-fait  secondaire,  efface  par  consequent  dans  la 
propagation  des  atteintes  et  1-extension  des  epidemics.  Quelques  dis- 
ciples sont  alles  plus  loin  que  le  maitre,  car  ils  so  refusent  a  admettre 
la  contagiosite. 

Bien  differente  est  la  deuxieme  theorie.  EUe  rattache  tout  cas 
de  meningite  a  un  cas  similaire  anterieur,  avere  ou  meconnu.  Quelle 
que  soit  la  distance  qui  les  separe  dans  le  temps  ou  dans  I'espace,  les 
diverses  atteintes  s'enchainent  en  une  sorte  de  lignee  ininterrompue ; 
elles  se  relient  par  voie  de  filiation.  En  d'autres  termes,  c'est  la 
contagion  seule  qui  regie  et  resume  toute  la  pathogenic  de  I'affection. 

Telles  sont  les  deux  principales  doctrines  actuellement  en  presence ; 
leurs  conceptions,  comme  on  le  voit,  sont  diametralement  opposees. 
Malgre  les  arguments  rationnels  qu'elles  font  valoir^  ni  I'une  ni 
I'autre,  prise  isolement,  ne  semble  pouvoir  donner  une  explication 
satisfaisante  de  tous  les  faits  qui  caracterisent  I'epidemiologie  de  la 
meningite. 

Considerant  le  meningocoque  comme  un  germe  ubiquitaire,  au 
meme  titre  que  le  pneumocoque,  les  partisans  de  I'autogenese  admet- 
tent  qu'il  vegete  a  I'etat  saprophylique,  soit  dans  le  rhino-pharynx 
d'un  grand  nombre  de  personnes,  soit  dans  les  milieux  exterieurs. 
Sa  virulence  et  sa  puissance  de  rayonnement  se  trouvent  acciden- 
tellement  exaltees,  du  fait  de  I'intervention,  isolee  ou  simultanee. 
d'influences  cosmiques,  de  la  fatigue,  du  surmenage,  du  refroi- 
dissement,  etc.  Peut-etre  y  aurait-il  egalement  lieu  d'accorder  quelque 
action  favorisant  aux  associations  microbiennes  susceptibles  de  se 
produire  dans  le  rhino-pharynx,  en  raison  de  I'abondance  et  de  la 
variete  des  germes  qu'il  renferme? 

Mais,  quelles  qu'elles  soient,  les  influences  modificatrices  invoquees 
relevent  toutes  de  causes  d'ordre  general,  c'est  a  dire  qu'elles  sont 
representees  par  des  facteurs  agissant  en  des  endroits  epars,  dis- 
semines,  multiples,  par  suite  sur  un  grand  nombre  d'individus. 
Etant  donnee  la  pretendue  ubiquite  du  germe,  etant  donnee  la  Cons- 
tance, je  dirai  presque  la  banalite  des  causes  predisposantes  invoquees 
ou  suspectces,  il  semble  a  priori,  que  si  telle  etait  la  pathogenic,  les 
manifestations  de  la  meningite  devraient  etre  plus  frequentes  et  plus 
regulieres  dans  leiir  apparition. 
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Cette  conception  cadre  mal  avec  les  caracteres  qu'ont  presentes  les 
derniers  episodes  epidemiques;  elle  expliqiie  difficilement  poiirquoi, 
a  la  meme  epoque,  toutes  les  aiitres  conditions  etant  les  memes,  on 
observait  ici  un  cas  isole;  la  des  groupements  epars  et  peu  denses; 
ailleurs,  des  foyers  plus  vastes  avec  tendance  evidente  a  rayonner  et 
a  s'etendre;  parfois  meme  des  localisations  a  un  quartier  d'une  ville 
ou  a  une  partie  seulement  de  sa  population  (militaires,  enfants,  etc.). 

Avec  la  theorie  de  I'autogenese  on  eprouve  de  la  peine  a  inter- 
preter logiquement  les  oscillations  qui  se  produisent  dans  le  nombre 
des  porteurs  sains  de  meningocoques  au  cours  des  poussees  epide- 
miques. 

II  a  ete  demontre,  en  effet,  que  la  proportion  de  ces  porteurs  subit 
une  marche  parallele  a  celle  des  cas  averes  de  meningite.  L'evolution 
est  identique  dans  les  deux  cas.  Le  nombre  des  porte-germes  aug- 
mente  pendant  la  periode  d'accroissement  de  I'epidemie,  il  atteint 
son  fastigium  lorsque  celle-ci  est  a  son  acme,  puis  decline  progressive- 
ment  a  mesure  qu'elle  decroit. 

D'apres  les  autogenistes.  la  multiplication  des  porteurs  de  menin- 
gocoques devance  et  prepare  la  manifestation  morbide ;  elle  constitue 
en  quelque  sorte  la  phase  preliminaire  a  laquelle  succede  ensuite 
I'epidemie.  Pour  employer  leurs  expressions,  "  les  porte-germes  pre- 
existent  a  I'epidemie,  ils  la  fomentent."  Mais  une  question  se  pre- 
sente  de  suite  a  I'esprit:  Comment  les  porteurs  sains  sont-ils  mis  en 
possession  dn  diplocoque  specifique?  D'ou  le  tirent-ils?  Les  parti- 
sans de  I'autogenese  posent  la  question  sans  la  resoudre.  Essayons 
d'en  donner  une  explication. 

Si  le  meningocoque  vegetait  anterieurement  dans  le  rhino-pharynx 
des  porte-germes,  le  nombre  de  ceux-ci  devrait  demeurer  a  peu  pres 
fixe;  il  ne  subirait  pas,  en  tout  cas,  les  fluctuations  si  nettes,  si 
regulieres,  que  nous  avons  rappelees  precedemment.  En  I'occurrence, 
on  ne  peut  faire  que  deux  hypotheses.  La  premiere  consiste  a  sup- 
poser  que  des  especes  microbiennes  voisines  du  meningocoque  peuvent 
se  transformer  graduellement  dans  nos  cavites  naturelles  en  meningo- 
coque veritable.  Ce  que  nous  savons  de  la  fixite  des  especes  en  bio- 
logic ne  permet  pas  de  se  rallier  a  cette  maniere  de  voir. 

D'apparence  plus  plausible  parce  que  plus  conforme  a  la  pathoge- 
nie  de  certaines  infections,  la  seconde  hypothese  porterait  a  admettre 
que  le  meningocoque  provient  de  I'exterieur,  du  milieu  ambiant. 
Mais,  I'absence  jusqu'ici  constatee  d'hot.es  intermediaires,  rapproche 
de  lavitalito  ephemere  de  cet  agent  morbide  en  dehore  de  I'organisme 
vivant,  rend  bien  invraisemblable  son  existence  prolongee  ailleurs 
que  dans  le  corps  humain.  En  sorte  que  tout  compte  fait,  on  se  trouve 
finalement  ramene  a  envisager  I'homme  sain,  convalescent  ou  malade, 
comme  origine  et  comme  point  de  depart  du  meningocoque.  Des  lors, 
qu'il  soit  apporte  par  les  circumfusa  ou  les  ingesta,  comme  le  pensent 
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les  autogenistes,  ou  qu'il  resulte  de  la  transmission  directe  d'homme 
a  homme,  comme  le  pretendent  leurs  adversaires,  on  aboutit,  somme 
toute,  a  la  contagion  indirecte  dans  le  premier  cas,  immediate  dans  le 
second. 

La  contagion  de  la  meningite  cerebro-spinale  est  de  celle  qui  ne 
sauraient  etre  niees.  Trop  de  faits  temoignent  en  sa  faveur  et 
attestent  son  existence.    II  sufiit  de  rappeler  notamment: 

(1)  La  transmission  de  la  maladie  aux  personnes  qui  donnent  leurs 
soins  a  des  meningitiques.  Des  medecins,  des  infirmiers,  des  reli- 
gieuses,  ont  ete  victimes  de  leur  devoir  professionnel. 

(2)  La  succession  de  cas  multiples  dans  une  meme  famille,  dans 
une  maison,  dans  une  chambre  de  caserne  alors  que  les  voisines  res- 
taient  indemnes. 

(3)  La  brusque  apparition  de  la  maladie  dans  une  localite  restee 
jusque  la  vierge  de  toute  atteinte,  a  la  suite  de  I'arrivee  de  personnes 
provenant  de  foyers  contamines,  etc.,  etc. 

Pour  tout  esprit  impartial  la  contagiosite  ne  saurait  faize  de 
doute.  Si  I'on  discute  encore  a  son  sujet,  c'est  plutot  sur  son  degre 
de  frequence,  sur  I'importance  du  role  qui  lui  est  devolu. 

II  est  indeniable  que  la  contagion  n'apparait  pas  aussi  manifeste 
pour  la  meningite  que  pour  les  fievres  eruptives,  la  peste  ou  la  diph- 
terie,  par  exemple.  Mais  cette  difference,  a  notre  avis,  est  plus 
apparente  que  reelle,  car  la  pretendue  rarete  de  la  contagion  de  la 
meningite  tient  a  ce  fait  qu'on  lui  attribue  seulement  les  cas  cliniques 
averes,  alors  qu'en  realite  il  est  juste  de  porter  aussi  a  son  actif 
les  catarrhes  du  rhino-pharynx  qui,  bien  que  d'allure  banale,  relevent 
du  meningocoque,  de  meme  que  I'augmentation  croissante  du  nombre 
des  porteurs  sains  que  les  recherches  bacteriologiques  systematique- 
ment  entreprises  au  cours  des  dernieres  epidemies  ont  si  bien  mise  en 
evidence. 

En  attendant  quelqu'autre  explication  plus  plausible,  nous  esti- 
mons  que  la  constatation  de  la  presence  du  diplocoque  de  Weichsel- 
baum  dans  la  gorge  d'individus  qui  n'en  etaient  pas  primitivement 
porteurs  suffit  a  etablir  qu'il  y  a  eu  contagion.  II  n'est  pas  indis- 
pensable, a  notre  avis,  que  la  maladie  confirmee  s'en  suive.  Pour  que 
celle-ci  se  declare,  il  faut  non  seulement  la  graine  mais  encore  im 
terrain  favorable  a  son  eclosion.  La  meningite  est  non  seulement 
fonction  de  contagion,  mais  aussi  de  receptivite. 

Voila  pourquoi  les  anciens  medecins  qui  ne  disposaient  pas  du  puis- 
sant appui  de  la  bacteriologie  ont,  quoique  observateurs  sagaces  et 
avertis,  meconnu  la  contagiosite,  et  si  aujourd'hui  quelques  confreres 
la  combattent  encore,  c'est  puree  que  dodaigneux  du  laboratoire  ils 
pretendent  ne  s'appuyer  que  sur  la  clinique. 

Est-ce  a  dire  que  la  contagion  donne  la  clef  de  toute  I'enigme,  qu'elle 
suffise,  a  elle  seule,  a  expliquer  I'etiologie  entiere  de  la  meningite? 
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Nous  n'allons  pas  jusqu'a  cette  affirmation,  II  est  certains  points 
qu'elle  laisse  obscurs;  tels,  par  exemple,  la  genese  des  cas  isoles,  dits 
sporadiques,  qui  se  manifestent  avec  une  apparence  toute  spontanea, 
de  loin  en  loin,  parfois  a  des  intervalles  fort  eloignes,  sans  que  les 
investigations  les  plus  minutieuses  permettent  de  saisir  leur  filiation, 
sans  qu'on  puisse  les  rattacher,  dans  le  temps  ou  dans  I'espace,  a 
quelque  cas  anterieur,  fut-il  fruste,  ou  a  quelque  porteur  de  germes 
preexistant.  II  en  est  de  meme  des  cas  initiaux  qui  font  souche  et 
desquels  procedent  les  epidemics. 

Pour  les  expliquer,  nous  nous  rallions  volontiers  a  la  theorie  de 
I'autogenese  de  Kelsch,  mais  avec  cette  restriction  toutefois  de  limiter 
son  intervention  a  I'interieur  de  nos  cavites  naturelles,  car,  dans 
I'etat  actuel  de  de  la  science  son  action  ne  parait  pas  applicable  aux 
milieux  exterieurs. 

En  d'autres  termes  nous  pensons  que  le  meningocoque,  de  meme  que 
le  pneumocoque,  peut  se  conserver  dans  le  rhino-pharynx  de  certaines 
personnes,  que  sous  I'infiuence  de  contingences  diverses,  sa  virulence 
venant  a  s'exalter,  il  est  a  meme  de  provoquer  la  meningite,  soit  chez 
ces  memes  individus  lorsque  leur  receptivite  s'y  prete,  soit  chez  d'au- 
tres qui  se  sont  contagionnes  a  leur  contact.  Nous  appliquons  done  a 
la  meningite  cerebro-spinale  la  theorie  emise  par  Netter  pour  la 
pneumonic. 

Voila  pour  le  developpement  des  premiers  cas.  Quant  a  I'exten- 
sion  des  epidemics  nous  ostimons  qu'elle  releve  de  la  contagion,  c'est- 
a-dire  de  la  dissemination  du  virus  par  transit  interhumain,  en 
partant  des  malades  en  periode  d'etat  ou  d'incubation,  des  convales- 
cents ou  des  porteurs  sains. 

Parce  qu'il  est  avere  que  ces  derniers  contractent  rarement  la  me- 
ningite, il  ne  s'ensuit  point  qu'ils  ne  soient  pas  dangereux  pour  autrui. 
Ce  sont  peut-etre  les  plus  redoutables,  parce  qu'etant  habituellement 
meconnus  on  ne  s'en  metie  pas  et  on  ne  prend  aucune  precaution  a 
leur  egard.  Les  faits  ne  manquent  pas  qui  plaiclent  en  faveur  du 
role  contagionnant  que  nous  leur  pretons.  Ici,  ce  sont  des  medecins 
approchant  des  meningitiques  qui  voient  survenir  dans  leur  propre 
famille  des  cas  de  cette  affection,  alors  que  les  victimes  n'ont  pas 
ete  exposees  par  ailleurs  a  d'autres  contacts  suspects  que  le  leur. 
N'est-il  pas  naturel,  surtout  quant  I'ensemencement  decele  par  la 
culture  I'existence  du  meningocoque  dans  le  mucus  naso-buccal  de 
ce  medecin  demeure  valide,  d'admettre  que  le  virus  a  ete  transporte 
par  lui.  La,  c'est  un  militaire  bien  portant  qui  quitte  sa  garnison 
absolument  indemne  pour  aller  assister  aux  obseques  d'un  parent 
mort  de  meningite  et  qui,  quelques  jours  apres  sa  rentree,  tombe 
frappe  a  son  tour  sans  avoir  eu  de  contact  avec  le  malade. 

Netter  rapporte  qu'a  Schlestadt,  Mistier  avait  remarque  que  les 
premiers  cas  observes  dans  la  population  civile  etaient  survenus  chez 
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les  enfants  d'un  cabaretier  dont  retablissement  etait  frequente  par 
les  soldats  d'lin  regiment  contamine  et  cliez  ceux  du-boucher  qui  four- 
nissait  la  viande  a  la  caserne.  II  y  a  la  plus  qu'une  simple  coin- 
cidence. 

Dans  la  communication  du  Medecin  Inspecleur  General  Vaillard 
les  faits  sont  plus  probants  encore,  puisqu'on  a  pu  suivre  les  cas  au 
fur  et  a  mesure  des  deplacements  des  porteurs  de  germes  deceles  par 
I'expertise  bacteriologique. 

En  resume,  la  theorie  de  I'autogenese  et  celle  de  la  contagion  nous 
semblent  trop  absolues  dans  leurs  decisionSj  et  nous  concluons  en 
disant  qu'au  lieu  de  s'exclure  I'une  I'autre,  elles  doivent  se  preter 
un  mutuel  appui  et  se  completer. 

Cette  conclusion  n'offre  pas  seulement  un  interet  doctrinal,  elle 
est  surtout  importante  au  point  de  vue  pratique.  Si  Ton  refuse  a  la 
contagion  le  role  preponderant  que  nous  reclamons  pour  elle,  dans  la 
propagation  des  epidemics  il  n'est  plus  de  propliylaxie  possible.  Les 
influences  meteoriques  que  I'on  invoque  pour  donner  au  meningocoque 
la  virulence  necessaire  sont  au  dessus  de  nos  forces  et  de  nos  moyens 
d'action.  Si  la  principale  responsabilite  leur  incombe  nous  n'avons 
plus  qu'a  nous  incliner  devant  les  evenements  et  a  les  subir.  Or,  cette 
attitude  ne  saurait  convenir  aux  medecins  qui  ont  charge  de  la  sante 
des  collectivites.  C'est  pourquoi  il  nous  a  paru  opportun  de  revenir 
a  nouveau  sur  la  question  si  controversee  de  I'etiologie  de  la  meningite 
d'ou  depend  sa  prophylaxie. 

DISCUSSION. 

Dr.  W.  Ed.  Grant  :  I  had  the  misfortune  last  winter  to  have  under 
my  care,  as  health  officer  of  the  city  of  Louisville,  Ky.,  an  epidemic 
of  cerebrospinal  meningitis.  We  at  once  established  a  temporary 
hospital  for  the  treatment  of  all  cases.  From  the  first  we  relied  im- 
partially upon  the  Flexner  serum,  which  was  furnished  ad  libitimi 
by  the  city  health  department,  and  found  it  of  the  highest  value  in 
nearly  every  case  which  received  prompt  treatment.  We  had,  in  all, 
200  cases,  with  a  death  rate  of  about  40  per  cent,  but  if  we  eliminate 
the  cases  brought  to  the  hospital  which  died  within  the  first  24 
hours  our  death  rate  was  less  than  12  per  cent. 

We  saw  four  cases  in  one  family,  and  in  several  instances  two  cases 
in  one  family.  The  disease  did  not  seem  to  be  easily  acquired  by 
contact,  as  none  of  the  employees  about  the  hospital  were  taken  with 
it.  The  outbreaks  occurred  in  all  parts  of  the  city,  but  in  a  very 
large  majority,  cases  were  in  families  living  in  very  bad  hygienic 
surroundings.  I  am  greatly  interested  in  the  case  of  carriers  of 
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this  disease  and  measures  for  quarantine,  as  I  greatly  fear  a  return 
of  the  epidemic  to  my  city  during  the  coming  winter. 

Dr.  William  H.  Park:  The  subject  of  cerebrospinal  meningitis 
has  been  constantly  under  investigation  in  the  laboratories  of  the 
department  of  health  since  the  epidemic  of  1905.  In  spite  of  the 
brilliant  results  obtained  from  the  use  of  the  serum,  the  disease  has 
still  a  high  mortality.  We  should  use  every  means  to  check  its  spread. 
The  results  of  the  studies  of  Drs.  Bolduan  and  Goodwin  showed  that 
15  per  cent  of  the  cases  gave  a  history  of  contact  infection,  and  that 
many  attendants  were  carriers  of  the  meningococci  in  their  nasal 
cavities.  Apparently,  only  a  small  proportion  of  those  so  infected 
became  afflicted  with  meningitis. 


THE  CONTROL  OF  RABIES. 

Prof.  Henry  Albert,  University  of  Iowa,  Iowa  City,  Iowa. 

BRIEF   HISTORICAL   NOTE. 

Although  reference  is  made  to  a  disease  in  dogs  which  was  no 
doubt  rabies,  by  Aristotle,  as  long  ago  as  the  fourth  century  before 
the  Christian  era,  and  distinct  epidemics  of  the  disease  were  recog- 
nized as  far  back  as  the  beginning  of  the  seventeenth  century,  it  was 
not  until  about  1875  that  it  was  demonstrated  that  the  disease  could 
be  markedly  limited  in  its  spread  and  probably  entirely  stamped  out. 
Accordingly,  at  about  that  time  several  nations  adopted  rigid  regu- 
lations for  the  control  of  the  disease.  Such  nations  have  been 
abundantly  rewarded;  the  disease  no  longer  existing  in  Great  Brit- 
ain, Norway,  Sweden,  and  Denmark,  With  such  a  remarkable  dem- 
onstration of  the  efficacy  of  a  preventive  measure,  it  seems  indeed 
strange  that  most  of  our  civilized  nations  have  not  yet  adopted  meas- 
ures which  if  carried  out  may  be  relied  upon  to  exterminate  the  dis- 
ease. This  in  face  of  the  fact  that,  taken  the  world  over,  the  disease 
is  apparently  on  the  increase. 

PREVALENCE  OF  RABIES  IN  THE  WORLD  AT  THE  PRESENT  TIME. 

Rabies  is  a  very  widespread  disease.  With  the  exception  of  Aus- 
tralia, there  is  not  a  continent  that  is  free  from  it.  It  is  apparently 
most  prevalent  in  the  countries  of  Europe  adjacent  to  the  Mediter- 
ranean Sea.  On  account  of  the  fact  that  in  most  countries  the  disease 
is  not  reportable,  except  as  it  causes  the  death  of  a  pei-son,  it  is  im- 
possible to  obtain  even  fairly  accurate  data  as  to  the  number  of  cases 
of  rabies  now  in  existence.  The  figures  presented  in  the  following 
table  give,  therefore,  only  an  approximate  idea  as  to  the  number  of 
persons  who  are  annually  bitten  by  rabid  or  presumably  rabid 
animals : 


Albert.] 


THE   CONTEOL   OF   BABIES. 


75 


Table  No.  1. — Number  of  persons  Mtten  hy  rahid  or  persumably  rabid  animate 

in  various  countries. 


Country. 


Number. 


Year. 


As  determined  by  the  numbe  r 
of  persons  who  received  the 
Pasteur  antirabic  treatment 
at^ 


Argentina 

Australia 

Austria 

Brazil 

Bulgaria 

Canada 

Denmark 

France 

Germany 

Great  Britain. 

Hungary 

Holland 


417 

(a) 
452 
583 

1,027 

(») 

0 

467 

374 

0 

806 

C) 


Average  of  past  24  years. 


Average  of  1907  and  1908. 

1911 , 

1911 


India 

Italy 

Philippine  Islands. 

Portugal 

Kussia 

Spain 

Sweden 

Switzerland 

Tiirkey 

United  States 


073 

537 

54 

672 

520 

649 

0 

0 

978 

625 


For  past  50  years 

1909 

1909 

Since  1902 

Average  1890-1908 

Since  1879,  except  along  the 
Belgian  border. 

1910 

1909 

Year  ending  June  30  1911 

1911 

1909 

1911 

Since  1870 

1911 

r908 

1911 


Buenos  Aires. 


Vienna. 
Sao  Paulo. 


Paris. 

Berlin  and  Breslau. 


Budapest. 


Kasauli. 

Rome,  Milan,  and  Turin. 

Manila. 

Lisbon. 

St.  Petersburg  and  Charkaw. 

Madrid  and  other  places. 


Constantinople. 


a  Never  introduced. 


b  Few  cases. 


PBEVALENCE  OF  RABIES  IN  THE  UNIT^ED  STATES. 

In  1900  Salmon  ^  reported  that  there  had  been  230  deaths  of  human 
beings  from  rabies  in  73  of  the  principal  cities  of  the  United  States, 
from  1890  to  1899. 

According  to  the  mortality  statistics  of  the  Bureau  of  the  Census, 
the  number  of  deaths  of  human  beings  from  rabies  in  the  registra- 
tion area  of  the  United  States  was  33  in  1900,  the  number  gradually 
increasing  to  85  in  1906,  and  falling  to  75  in  1907. 

The  Public  Health  and  Marine-Hospital  Service  made  an  ex- 
haustive study  ^  into  the  prevalence  of  the  disease  in  the  United 
States  in  1908.  According  to  their  findings,  rabies  was  present  in 
534  localities  distributed  throughout  the  United  States,  with  the  ex- 
ception of  10  States;  there  occurred  111  deaths  of  human  beings, 
and  about  1,500  persons  received  the  Pasteur  antirabic  treatment. 

During  the  past  few  months,  I  have  collected  data  relative  to  the 
prevalence  of  tlie  disease  in  the  United  States  during  the  year  1911. 
Data  were  also  collected  by  the  Public  Health  and  Marine-Hospital 
Service.^  Such  data  have  been  combined  in  the  form  of  the  charts 
shown  on  pages  70  and  77. 

A  comparison  of  the  distribution  of  rabies  in  the  United  States  in 
1908  and  1911  indicates  that  during  the  last  three  ja^ars: 

1.  There  has  been  an  increase  of  rabies  in  the  United  States,  as 
indicated  by  the  fact  that  during  1908  there  were  531  infected  locali- 
ties, and  about  1,500  persons  received  the  Pasteur  antirabic  treatment, 
whereas,  in  1911,  there  were  1,381  infected  localities,  and  4.G25  per- 
sons received  the  treatment. 
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2.  The  increase  has  occurred  principally  in  the  southern  and 
middle  western  states,  very  few  of  which  have  any  enforced  regu- 
lations concerning  the  muzzling  and  movement  of  dogs. 


3.  There  has  been  a  decrease  in  the  number  of  cases  in  most  of  the 
New  England  States  where,  since  the  epidemic  of  rabies  several  years 
ago,  regulations  aiming  at  the  control  of  the  disease  in  dogs  have 
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been  rather  rigidly  enforced.  In  Rhode  Island  the  relaxation  in  the 
enforcement  of  muzzling  regidations  during  the  past  two  years  is 
causing  a  distinct  increase  in  the  number  of  cases. 


4.  The  disease  is  somewhat  on  the  increase  in  the  far  West,  more 
especially  in  California.  It  is  believed  by  some  that  the  spread  of 
rabies  in  Arizona  is  due  principally  to  the  bite  of  skunks.    With  the 
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object  of  controlling  the  disease  a  bounty  is  being  paid  for  skunks 
in  that  State.  The  secretary  of  the  State  Board  of  Health  of  Mon- 
tana informed  me  that,  so  far  as  known,  there  has  never  been  a  case 
of  rabies  within  its  borders.  It  would  be  unfortunate  if  the  disease 
should  gain  a  foothold  among  the  wild  animals  of  the  West,  as  it  has 
■done  in  some  countries. 

It  is  well  understood  that  infection  with  rabies  takes  place  almost 
only  through  a  wound,  such  as  the  bite  of  an  animal,  and  that,  al- 
though any  of  the  warm-blooded  animals  may  be  affected,  the  dog 
iis  by  far  the  principal  offender. 

^METHODS  WHICH  MAY  BE  EMPLOYED  FOR  THE  CONTROL  OR  ERADICATION 

OF  RABIES. 

I.  Irwmediate  local  treatment. — The  development  of  the  disease  can 
be  largely  prevented  by  treatment  of  the  wound  with  some  caustic, 
preferably  nitric  acid.  Cauterization  should,  of  course,  be  done  as 
soon  as  possible  after  the  wound  is  inflicted.  Experiments  performed 
in  the  research  laboratory  of  the  New  York  City  Department  of  Health 
indicate  that  the  application  of  nitric  acid  is  of  value,  even  if  such 
application  be  delayed  for  24  hours.  Dr.  Park  believes  that  "  in 
the  case  of  small  wounds,  all  the  treatment  probably  indicated  will 
be  thorough  cauterization  with  nitric  acid  within  12  hours  from  the 
time  of  infection." 

II.  Pasteur  antira'bic  treatment. — The  Pasteur  treatment  has 
largely  robbed  rabies  of  its  terrors.  Previous  to  1886,  when  the 
treatment  was  first  begun  at  the  Pasteur  Institute  in  Paris,  the  mor- 
tality from  rabies  of  persons  bitten  by  rabid  or  presumably  rabid 
animals  was  16  per  cent  (Leblanc).  Since  that  time  more  than 
30,000  persons  have  received  the  preventive  treatment  at  that  insti- 
tute, with  a  mortality  of  only  0.5  of  1  per  cent.  The  Pasteur  treat- 
ment is  given  in  most  of  the  countries  of  the  globe  and,  through  the 
Public  Health  Service,  is  made  available  in  every  State  of  the  United 
States.  The  results  at  other  institutes  have  been  practically  the 
«ame  as  those  of  the  institute  at  Paris.  However  efficient  this  treat- 
ment has  been  in  preventing  the  development  of  the  disease  in  in- 
fected individuals,  it  is  probable  that  the  safety  assured  by  the 
treatment  has  caused  a  relaxation  in  the  enforcement  of  regulations 
aiming  at  the  control  of  the  disease  in  dogs  and  other  lower  animals. 
Dr.  T.  Murillo  recently  informed  me  that  he  believes  that,  for  the 
reason  mentioned,  there  are  more  cases  of  rabies  in  Spain  at  the 
present  time  than  there  were  20  years  ago. 

III.  Accurate  diagnosis.— In  practically  all  countries  the  clinical 
diagnosis  is  confirmed  whenever  possible  by  a  laboratory  examina- 
tion, consisting  of  a  search  for  Negri  bodies  or  of  an  animal  inocula- 
tion, or  both.  The  great  mistake  that  is  often  made  is  the  killing  of 
■.the  animal  as  soon  as  rabies  is  suspected.     If  the  animals  are  de- 
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tained  and  watched  for  the  development  of  the  disease  instead  of 
being  killed,  it  will  be  found  that  some  of  the  Pasteur  treatment, 
which  is  now  being  given,  is  unnecessary,  but  at  the  present  time 
advisedly  administered. 

IV.  Regulations  aiming  at  the  control  of  rahies  in  dogs  and  other 
lower  animals. — Although  rabies  may  be  transmitted  by  the  bite  of* 
any  of  the  warm-blooded  animals,  the  disease  is  propagated  princi- 
pally by  dogs.  For  that  reason  regulations  aiming  at  the  eradica- 
tion of  the  disease,  with  but  occasional  exceptions,  must  be  aimed  at 
dogs.  The  enforcement  of  the  following  measures  may  be  relied 
upon  to  cause  the  extermination  of  rabies : 

1.  Licensing. — Stray,  ownerless  dogs  are  the  principal  offenders, 
not  only  in  spreading  rabies,  but  in  doing  harm  to  live  stock.  Irre- 
spective of  the  presence  of  rabies  in  a  community,  all  dogs  ought  to 
be  licensed  and  provided  with  a  collar  and  license  tax  and  all  stray 
dogs  destroyed  in  a  humane  manner.  The  expense  of  enforcing  such 
a  license  rule  may  be  maintained  by  the  dog-license  fees.  The  rule 
has  been  enforced  in  England  and  in  the  other  countries  from  which 
rabies  has  been  eradicated.  The  present  decline  of  the  disease  in 
Paris  is  attributed  by  Dr.  Letulle  to  the  strict  enforcement  of  the 
regulations  regarding  the  capture  of  stray  dogs. 

2.  Muzzling. — Wherever  rabies  is  present  in  a  given  place,  all  dogs 
permitted  to  run  at  large  should  be  muzzled  and  kept  muzzled  for  a 
period  of  at  least  six  months  after  the  disappearance  of  the  last  case 
from  the  locality.  There  is  a  difference  of  opinion  as  to  the  size  of 
the  territory  in  which  dogs  should  be  muzzled  whenever  the  disease 
appears.  Certainly  it  should  not  be  less  than  a  city  of  moderate  size, 
or  in  rural  communities  it  should,  in  the  United  States,  not  be  less 
than  an  average-sized  township.  If  several  cases  occur  at  places 
several  miles  apart,  it  is  advisable  to  have  the  regulations  enforced 
over  an  area  corresponding  to  a  county.  If  the  disease  is  quite  wide- 
spread, it  is  certainly  best  to  have  the  dogs  of  an  entire  State  muz- 
zled. The  muzzling  of  dogs  is  the  most  important  measure  in  pre- 
venting the  spread  of  rabies  in  a  community  where  the  disease  exists. 
In  the  larger  cities  of  Germany  dogs  permitted  to  run  at  large  are 
always  muzzled.  The  objection  to  muzzling  comes  from  many  well- 
meaning  people  who  believe  that  it  is  cruel.  It  is  not  cruel  to  place 
a  properly  constructed  (such  as  the  basket  type,  made  of  metal)  and 
properly  fitting  muzzle  on  a  dog.  Such  a  muzzle  will  permit  the  dog 
to  open  its  mouth,  pant,  and  drink,  but  not  to  bite.  It  is  no  more 
cruel  to  put  a  muzzle  on  a  dog  than  a  bit  in  a  horse's  mouth.  Of 
course  the  dog  will  resent  it  at  first;  so  does  the  horse  resent  the  bit. 
But  once  they  become  accustomed  to  it,  they  do  not  mind  it.  The 
good  effect  of  this  procedure  has  been  demonstrated  many  times  and 
in  many  places.  Probably  the  best  example  is  the  result  brought 
about  in  England. 
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With  the  enforcement  of  the  muzzling  law,  the  number  of  cases 
of  rabies  rapidly  declined  from  217,  in  1887,  to  38,  in  1892.  In 
1892  the  authorities  yielded  to  the  petition  of  "  dog  lovers,"  and 
permitted  muzzling  to  be  discontinued.  As  a  result  the  disease  rap- 
idly increased  in  number,  so  rapidly  that  during  the  third  year  (1895) 
672  dogs  and  20  human  beings  died  from  rabies.  The  muzzling  law 
was  again  enforced,  the  number  of  cases  rapidly  decreased,  and,  in 
1902,  entirely  disappeared.  Since  that  time  no  case  of  rabies  has 
been  recognized  in  Great  Britain.  Dogs  are  not  muzzled  in  England 
at  the  jDresent  time,  but  we  are  informed  that  muzzling  will  be  re- 
sumed with  the  appearance  of  a  single  new  case  of  the  disease.    The 


Cliart  showing  relation  of  enforcement  of  muzzling  law  to  prevalence  of  rabies  in  Great 
■Britain.  The  figures  in  the  cross-hatehing  Indicate  the  number  of  pei-sons  -  who  •  died  of 
rabies  in  England.    Credit  for  making  this  chart  is  largely  due  to  Mr.  Aubrey  H.  Strauss. 

existence  of  a  muzzling  act  should  require  all  dogs  not  muzzled  to  be 
killed  by  the  proper  health  or  police  authorities.  In  some  places  the 
right  to  kill  any  unmuzzled  dog  is  given  to  any  person.  If  the  law 
held  the  owner  of  a  dog  legally  responsible  for  all  damage  done  by 
such,  muzzling  could  be  enforced  much  more  readily  than  is  the  case 
at  present. 

3.  Detention  of  doffs.—Dogs  that  have  been  associated  with  rabid 
animals,  and  are  therefore  probably  infected,  should  be  confined  to  a 
kennel  or  shed  for  a  period  of  not  less  than  three  months,  and  prefer- 
ably six  months.  When  talcen  out  for  exercise,  they  should  be  muz- 
zled and  led  in  leash.    When  the  disease  is  very  prevalent,  it  is  best 
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to  have  all  dogs  confined.    Females  in  heat  should  at  no  time  be  per- 
mitted to  run  at  large. 

4.  Destruction  of  dogs. — All  dogs  known  to  be  affected  by  rabies  or 
to  have  been  bitten  by  rabid  animals  should  certainly  be  killed.  The 
great  mistake  that  is  usually  made  is  to  kill  an  animal  immediately 
after  that  animal  has  bitten  a  person,  on  the  suspicion  that  it  may 
be  affected  by  rabies.  The  importance  of  such  an  error  is  realized 
when  we  remember  that  it  is  not  always  possible  to  get  laboratory 
evidence  of  the  disease,  even  when  it  exists.  Whenever  possible  an 
animal  that  has  bitten  a  person  should  be  kept  confined  for  a  period 
of  10  days.  If  the  disease  does  not  develop  nor  the  animal  die  within 
that  time,  it  may  be  safely  concluded  that  rabies  does  not  exist. 

5.  Quarantine. — To  prevent  the  introduction  of  rabies  into  a  coun- 
try, all  dogs  that  are  imported  should  be  held  in  quarantine  for  a 
period  of  six  months.  Australia  owes  to  a  rigid  enforcement  of  such 
a  law  the  fact  that  it  has  never  had  a  case  of  rabies.  England,  like- 
wise, depends  on  it  to  keep  the  country  free  from  the  disease.  Such 
quarantine  may  likewise  be  applied  to  the  smaller  divisions  of  a 
country.  During  a  recent  outbreak  of  the  disease  in  Canada  it  was 
prohibited  to  move  dogs  from  the  infested  area.  In  Germany  a  cer- 
tificate from  an  official  veterinarian  is  necessary  to  have  a  dog  moved 
from  one  section  to  another.  The  federal  government  might  impose 
a  quarantine  against  a  given  state,  should  the  disease  become  very 
prevalent  within  its  borders. 

There  are  few  diseases  that  can  be  so  easily  eradicated  as  rabies. 
We  have  now  the  knowledge  necessary  to  secure  its  disappearance. 
All  that  we  need  is  action  on  the  part  of  our  authorities,  which,  to 
be  effectual,  must,  of  course,  have  the  cooperation  of  the  general 
public.  The  time  is  now  ripe  for  organized  effort  to  stamp  out  the 
disease.  It  has  been  done  in  England,  and  can  likewise  be  done  in 
other  insular  territories.  It  has  been  accomplished  in  Norway, 
Sweden,  and  Denmark,  and  can  likewise  be  done  in  other  peninsular 
regions.  It  is  more  difficult  to  rid  of  rabies,  inland  countries  with 
extensive  land  boundaries.  Even  in  these  much  can  be  accomplished, 
as  has  been  demonstrated  by  Germany,  Holland,  Canada,  and  some 
of  the  eastern  states  of  the  United  States.  It  is  hardly  to  be  ex- 
pected, however,  that  the  disease  will  be  entirely  eradicated  without 
cooperative,  or  at  least  simultaneous,  action  on  the  part  of  adjoining 
states  or  countries.  In  the  United  States  the  question  of  state 
rights  requires  that  the  efforts  be  left  largely  with  the  individual 
states.  If  every  state  in  which  the  disease  exists  would  take  as 
vigorous  steps  to  exterminate  rabies  as  Avere  taken  in  England,  and 
if  like  action  were  taken  by  the  countries  to  the  south  of  us,  as  has 
substantially  already  been  done  by  Canada  on  the  north,  it  would  be 
possible  to  remove  the  last  vestige  of  the  disease  from  the  North 


82  SECTION  V.    CONTROL   OF  INFECTIOUS  DISEASES. 

American  Continent  in  the  course  of  a  few  years.  In  like  manner 
the  disease  could  be  eradicated  from  other  continents. 

To  exterminate  rabies  it  is  necessary  that  the  general  public  should 
be  better  informed  than  it  is  at  present  regarding  the  disease.  The 
people  should  be  made  to  realize  especially : 

That  rabies  is  prevalent  in  most  countries  the  world  over,  and  that 
in  many  places — ^more  especially  in  parts  of  the  United  States — it  is 
distinctly  on  the  increase. 

That  it  is  possible  to  exterminate  the  disease  in  the  course  of  a 
few  years  by  the  adoption  of  easily  executed  regulations  concerning 
dogs. 

That,  in  particular,  the  muzzling  of  dogs  is  not  a  hardship  to  the 
animal,  and  that  from  a  sanitary  and  economic  point  of  view  it  is 
advisable  to  get  rid  of  all  stray  or  ownerless  dogs. 

That  the  eradication  of  rabies  is  worth  while  for  economic  reasons, 
because  of  the  loss  to  the  live-stock  industry. 

That  efforts  at  its  eradication  are  many  times  over  justified  by  the 
loss  of  human  life,  and  the  almost  endless  amount  of  worry  which 
is  now  attached  to  the  bite  of  a  dog. 

*  Salmon,  D.  E.,  Year-Book  Dept.  Agri.,  1900. 

*  Kerr  and  Stimson  :  Jour.  Amer.  Med.  Assoc,  Sept.  25, 1909,  Vol.  LIU,  p.  989. 
'  Stimson.  Public  Health  Reports,  Vol.  XXVII,  No.  28,  July  12,  1912. 

DISCUSSION. 

Dr.  Eduardo  Liceaga  :  For  the  last  24  years  the  Pasteur  treatment 
has  been  used  by  me  in  Mexico,  without  the  slightest  modification, 
as  I  myself  learned  it  from  the  Pasteur  Institute.  Out  of  8,000 
inoculations,  no  rabies  took  place. 

Dr.  Julius  Eosenstirn  :  I  believe  one  of  the  first  requirements  for 
fighting  the  spread  of  rabies  is  the  education  of  the  officials — of  those 
who  make  the  laws  and  ordinances  that  order  loose  running  dogs  to 
be  muzzled.  We  in  San  Francisco  had  for  the  first  time  in  the  history 
of  our  city  some  few  cases  of  rabies  last  year.  They  came  from  south- 
ern California,  where  they  had  been  imported  by  eastern  visitors, 
and  created  quite  an  epidemic  in  Los  Angeles.  Our  excellent  mayor 
is  an  ardent  lover  of  dogs,  so  are  some  of  the  supervisors,  and  they 
considered  it  a  cruelty  to  compel  dogs  to  be  muzzled.  They  thought 
this  the  more  so,  as  their  belief  in  the  Negri  bodies,  and  even  in  the 
existence  of  rabies  as  a  distinct  disease  caused  by  infection  from  the 
bite  of  a  mad  animal,  leaned  decidedly  to  the  negative  side.  I  had 
been  called  upon  by  the  chairman  of  the  health  committee  of  our 
board  of  supervisors,  fortunately  a  highly  intelligent  physician,  to 
help  him  in  his  fight  for  the  muzzle  ordinance.    I  assure  you  it  was 
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pretty  hard  work  to  finally  succeed.  I  would  also  like  to  ask  Dr. 
Albert  about  those  experiments  which,  according  to  his  paper,  have 
proved  a  sufficient  curative  power  of  the  acid  cautery  if  applied 
within  a  reasonable  time  after  the  injury — say,  up  to  24  hours.  Are 
those  experiments  made  on  street-infected  animals — that  is,  on  ani- 
mals bitten  by  a  mad  animal — or  on  laboratory  infected  animals? 
With  the  latter  we  know  the  amount  of  virus  introduced;  with  the 
former,  never.  Although  we  know  of  the  slow  action  of  the  Negri 
bodies,  judging  from  the  experiments  made  by  rubbing  cultures  of 
strepto  and  staphylococous  on  rat  tails  with  superficial  fresh  excoria- 
tion, and  their  quick  entrance,  after  an  interval  of  a  few  minutes 
only,  into  the  general  circulation,  we  should  doubt  that  it  would  take 
hours  for  the  Negri  bodies  to  do  the  same  thing.  I  must  confess  I 
consider  it  an  unwise  thing  to  teach  that  a  cautery,  which  we  know 
acts  by  coagulation,  and  by  this  very  action  accomplishes  only  a  sur- 
face destruction  of  germs,  may  be  all  that  is  required  for  rabies- 
infected  wounds.  I  shall  always  consider  it  my  duty  to  insist  that 
while  cauterization  is  a  very  estimable  thing  for  preliminary  treat- 
ment, it  should  in  any  and  all  cases  of  rabies-infected  wounds  be 
followed  up  with  the  Pasteur  treatment. 

Dr.  Henry  Albert:  In  answer  to  the  question  as  to  the  tests  re- 
garding the  efficacy  of  the  cauterization  of  the  local  wound,  I  will 
say  that  the  tests  which  I  referred  to  in  my  paper  were  made  in  the 
Research  Laboratory  of  the  New  York  City  Board  of  Health.  The 
tests  were  made  on  guinea  pigs.  No  one  would,  however,  depend 
entirely  on  the  local  treatment.  It  should,  however,  be  used  in  all 
instances,  because  of  its  great  effectiveness,  and  also  because  the 
Pasteur  treatment  occasionally  fails  to  produce  the  proper  immunity. 


BABIES   (HYDROPHOBIA);   ITS   NATURE  AND   TREATMENT. 

James   Gordi»n   Curaming.   M.   D..    in   charge  of  the  Pasteur  Institute  of  the 
University  of  Michigan.  Ann  Arbor, 

In  considering  rabies,  or  hydrophobia,  one  naturally  asks  in  what 
manner  is  this  disease  introduced  into  a  region  where  there  is  no 
previous  record  of  its  existence,  how  controlled  after  its  introduc- 
tion, and  finally  how  eradicated.  It  is  not  of  spontaneous  origin, 
and  we  can  say  that  the  incubation  period  is  seldom  more  than  six 
months.  The  virus  can  not  lie  dormant  for  years,  as  is  a  common 
fallacy,  then  suddenly  cause  a  veritable  epidemic.  There  is  no  record 
of  rabies  in  the  Dakotas  prior  to  1906.  During  that  year,  from  the 
neighboring  State  of  Minnesota,  there  is  an  authentic  record  of  its 
introduction.     At  first  the  disease  was  not  recognized;  as  a  result 
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an  epidemic  of  considerable  proportions  developed.  During  the  year 
1911  California  had  its  first  epidemic  of  rabies.  For  several  years 
previous  to  that  date  the  disease  had  existed  only  in  the  sporadic 
form  and  in  a  limited  area.  Its  extension  from  this  limited  focus 
in  the  year  1911  resulted  in  an  epidemic  which  finally  involved  the 
entire  southern  part  of  the  State. 

This  disease  is  commonly  introduced  into  new  territories  by  rabid 
dogs — or,  in  some  instances,  by  wolves  or  foxes — which,  during  the 
rabid  stage,  have  traveled  many  miles.  For  instance,  a  rabid  dog, 
identified  by  its  license  tag  as  belonging  in  Ann  Arbor,  was  killed 
in  a  small  town  15  miles  distant  the  next  day  after  it  was  missed 
from  home.  Likewise,  a  rabid  dog  belonging  in  Bay  City  was  found 
45  miles  distant,  having  been  away  only  two  days. 

The  disease,  during  the  incubation  stage,  may  be  conveyed  also 
through  the  transportation  of  dogs  over  railroads  or  by  automobiles. 
For  example,  during  the  fall  of  1907,  rabies  was  epidemic  in  Ham- 
ilton, Ontario.  The  pet  dog  of  a  tourist  who  had  stopped  at  that 
place  was  bitten  by  a  strange  dog.  After  a  three  weeks'  tour  the 
owner  of  the  dog  made  a  two  days'  stay  at  Kalamazoo,  Mich.  While 
in  that  place  the  dog  developed  a  vicious,  quarrelsome  nature,  and 
bit  a  number  of  dogs.  The  animal  was  finally  tied,  and  after  its 
death  laboratory  examination  proved  it  rabid.  As  a  result  of  this 
transported  strain  of  virus  from  Hamilton,  some  300  miles,  Kala- 
mazoo suffered  an  epidemic  of  rabies.  In  the  sunmaer  of  1908  a 
dog  which  had  a  week  previous  been  brought  to  Ann  Arbor  from 
the  infected  district  of  Grand  Rapids  developed  rabies.  It  was 
ascertained  that  the  dog  had  been  bitten  five  weeks  before  it  was 
transported.  The  disease  in  the  early  stage  was  not  recognized  by 
the  owner,  so  naturally  the  animal  had  its  freedom,  and  as  a  conse- 
quence a  number  of  dogs  in  this  new  territory  were  infected.  The 
dog  was  proved  by  laboratory  examination  to  have  been  mad,  and 
an  order  was  issued  by  the  citj  council  to  the  effect  that  dogs  known 
to  have  been  bitten  should  be  dispatched  and  that  all  other  dogs 
must  be  muzzled.  As  a  result  of  this  order  four  dogs  were  dis- 
patched; eventually  two  others  developed  rabies,  but  being  securely 
confined  they  did  not  act  as  spreaders  of  the  disease.  In  this  in- 
stance the  virus  passed  through  but  one  generation  after  its  intro- 
duction into  this  new  locality.  If  the  disease  is  immediately  recog- 
nized upon  its  entrance  into  a  territory  and  there  is  an  enforcement 
of  the  dispatching  and  muzzling  laws  the  virus  may  be  limited,  as 
in  this  case,  to  a  single  generation,  or  at  most  to  two  generations.  In 
certain  well-governed  countries,  such  as  England  and  Australia, 
rabies  is  unknown.  In  these  countries  the  importation  of  the  disease 
is  prevented  by  a  six  months'  quarantine  to  which  every  dog  upon 
entering  the  country  is  subjected.     In  these  two  countries  it  is  un- 
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necessai\v  to  muzzle  dogs  as  a  preventive  measure  in  controlling 
rabies.  On  the  other  hand,  the  efficiency  of  the  universal  muzzling 
law  is  well  shown  in  the  experience  of  Germany.  That  country 
averaged  500  rabid  dogs  a  year  prior  to  the  rigid  enforcement  of  the 
law  requiring  all  dogs  to  be  muzzled  or  led.  Since  the  enactment 
of  this  law  the  disease  has  become  practically  extinct.  Unlike  these 
countries  the  United  States  has  neither  interstate  nor  Federal  quar- 
antine against  rabies;  moreover,  a  muzzling  law  is  enforced  only  in 
time  of  local  epidemics. 

Incidentally,  the  question  as  to  the  proper  muzzle  to  be  used  is 
seldom  considered;  without  defining  the  kind,  the  decree  is  issued 
that  all  dogs  must  be  muzzled.  As  a  matter  of  fact,  the  ordinary 
muzzle  is  useless  in  serving  the  purpose  for  which  it  is  intended.  I 
refer  to  the  common  strap  muzzle.  To  serve  its  purpose — prevent- 
ing the  animal's  biting — such,  an  apparatus  must  fit  so  tightly  that 
the  dog  can  neither  eat  nor  drink  without  its  removal.  Furthermore, 
it  is  impossible  for  the  animal  wearing  a  properly  fitting  strap  muz- 
zle to  perspire;  if  it  is  loose  enough  for  him  to  perspire,  it  permits 
bim  also  to  bite. 

In  infected  localities,  there  is  only  one  method  of  eradicating 
rabies  in  a  humane  and  efficient  manner.  This  is  by  the  use  of  the 
wire  muzzle.  Such  a  muzzle  permits  the  dog  not  only  to  perspire 
normally,  but  also  to  eat  and  drink  without  its  removal. 

In  districts  where  the  disease  prevails,  either  in  the  sporadic  or 
epidemic  form,  all  dogs  should  be  properly  muzzled  or  led,  and,  if 
not,  they  should  be  dispatched  by  the  police.  Also,  all  ownerless 
dogs  should  be  dispatched,  and  the  keeping  of  useless  dogs  should  be 
discouraged  by  high  taxation.  The  transportation  of  dogs  from  in- 
fected localities  should  be  prohibited,  or  the  dog  should  be  kept  in 
quarantine  for  six  months.  Finally,  however,  if  all  dogs  in  the 
United  States  were  properly  muzzled  for  one  year  this  disease 
would  be  practically  eradicated. 

Turning  our  attention  from  street  virus  to  laboratory  work  on 
fixed  virus,  we  find  that  much  has  been  accomplished  since  1880. 
Up  to  that  time  the  only  method  of  treating  a  wound  made  by  a 
rabid  animal  was  that  of  cauterization.  The  only  value  of  cauteriza- 
tion is  to  diminish  the  amount  of  the  virus,  or  to  destroy  it  entirely. 
When  used  alone,  however,  this  precautionary  measure  is  unreliable, 
owing  to  the  fact  that  it  may  not  destroy  all  the  virus.  The  work  of 
Pasteur  supplied  the  necessary  complement  to  cauterization.  In  the 
institute  of  Pasteur,  during  the  first  five  years,  there  was  a  mortality 
of  only  .seven-tenths  of  1  per  cent;  whereas,  among  those  untreated 
during  the  same  five  years,  the  official  records  show  a  mortality  of  20 
per  cent.    At  the  present  time  the  mortality  among  patients  receiv- 
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ing  the  Pasteur  treatment  is  from  one-tenth  to  three-tenths  of  1  per 
cent. 

This  low  mortality,  as  compared  to  the  original  death  rate  of 
about  1  per  cent  among  those  treated,  may  be  due  to  modifications 
in  procedure.  For  instance,  we  have  found  that  it  is  useless  to  use 
emulsions  made  from  spinal  cords  which  are  more  than  10  days  old. 
Cords  older  than  this  have  low  immunizing  power;  on  the  other 
band,  it  is  not  advisable  to  make  use  of  emulsions  made  from  cords 
which  are  less  than  4  days  old.  A  standard  suspension  of  a  3-day 
cord  when  injected  intra craniaily  often  causes  the  disease.  In  an 
adult  human  subject,  however,  the  danger  from  infection  from  a 
3-day  cord  is  extremely  small,  and  even  this  exists  only  when  by 
chance  the  needle  damages  a  large  subcutaneous  or  intramuscular 
nerve  trunk.  As  young  animals  are  more  susceptible  to  infection 
than  mature  ones,  it  would  seem  reasonable  to  assume  that  in  children 
the  use  of  a  3-day  cord  is  not  without  risk. 

As  can  be  shown,  the  degree  of  immunity  does  not  depend  upon 
the  actively  virulent  suspensions ;  owing  to  this  fact,  and  to  the  dan- 
ger accompanying  their  use,  they  should  be  eliminated  from  the 
treatment.  It  is  impossible  to  immunize  animals  by  subcutaneous 
injections  of  4,  3,  and  2  day  desiccated  cords;  animals  so  treated  in- 
variably die  from  rabies.  Furthermore,  animals  which  have  received 
the  intensive  form  of  Pasteur  treatment  often  die  as  a  result  of  a 
subcutaneous  injection  of  a  1-day  cord;  an  intracranial  injection 
of  this  suspension  invariably  kills,  although  the  incubation  period 
may  be  somewhat  prolonged.  In  untreated  animals,  intracranial  in- 
jection from  cords  desiccated  up  to  4  days  almost  always  kill.  By 
using  suspensions  made  from  10  to  4  day  cords,  the  immunity  is 
greater  than  when  older  cords  are  used.  The  latter  should  be  elimi- 
nated, and  those  desiccated  less  than  4  days  should  be  done  away 
with,  owing  to  the  possible  danger  of  infecting  the  patient. 

Another  modification  of  the  Pasteur  treatment  is  based  on  the  sup- 
position that  high  dilutions  of  fresh  fixed  virus  can  be  injected  with- 
out danger  to  the  patient.  In  this,  the  Hogyes  or  Budapest  method, 
the  first  treatment  consists  of  a  subcutaneous  injection  of  a  one  to 
ten  thousandth  suspension  of  fresh  rabic  brain  in  physiological  salt 
solution.  With  each  successive  treatment  lower  dilutions  are  used, 
the  last  being  a  suspension  of  1  to  100.  An  intracranial  injection  of 
any  one  of  these  suspensions  will  cause  the  disease  in  animals,  and  the 
immunity  conferred  protects  against  but  one  and  one-half  times  the 
minimum  fatal  dose  somewhat  less  than  by  the  original  method  of 
Pasteur. 

A  modification  of  the  above  method,  as  used  by  some  workers,  con- 
sists in  the  use  of  freshly  prepared  virus — presumably  1  to  100 — a 
method  which  is  positively  dangerous.    The  experience  of  thus  in- 
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oculating  the  patient  is  demonstrated  by  Breggi.  Attempts  to  pro- 
duce immunity  in  rabbits  and  guinea  pigs  in  this  manner  in  our 
laboratory  resulted  in  infection  from  the  treatment  itself.  In  nu- 
merous sets  of  5  and  7  animals  so  treated,  infection  resulted  in  2  or 
more  animals ;  at  times,  even,  all  the  animals  in  a  given  set  died. 

Aside  from  desiccation  and  high  dilution,  we  find,  in  a  brief  sum- 
mary of  our  work,  that  rabic  virus  may  be  destroyed  in  a  1  per  cent 
suspension  as  follows :  The  thermal  death  point  is  comparatively  low. 
It  is  destroyed  in  20  minutes  at  an  exposure  of  45°  C,  in  15  minutes 
at  50°,  in  5  minutes  at  60°,  and  in  less  than  2  minutes  at  100°  C. 
Exposure  to  carbon  dioxide  destroys  it  in  about  24  hours.  A  2  per 
cent  solution  of  carbolic  acid  destroys  the  virus  in  30  hours  and  a 
2  per  cent  solution  of  sodium  chloride  has  a  similar  effect.  This 
destruction  is  due  to  the  nonisotonic  condition  of  the  suspension,  and 
can  hardly  be  considered  as  a  disinfectant  action.  A  five-tenths  per 
cent  carbolic  acid  in  physiological  salt  solution  may  be  used  for  the 
purpose  of  preserving  the  virulence  of  rabic  brain  tissue.  On  the 
other  hand,  aldehyd  compounds  are  extremely  active  in  destroying 
the  virus.  A  five-tenths  per  cent  solution  of  aceticaldehyd  kills  it  in 
five  hours.  The  specific  disinfectant  action  of  formaldehyd  is  shown 
by  the  fact  that  the  virulence  is  lost  when  exposed  for  2  hours  to  a 
one-tenth  per  cent  solution.  As  a  result  of  this  work,  we  advise,  as  a 
preliminary  measure,  the  disinfection  of  wounds  made  by  animals 
with'  undiluted  formalin.  By  the  collodion  sac  method,  it  was 
demonstrated  that  the  virus  is  destroyed  in  the  peritoneal  cavity  in 
three  hours.  When  a  1  to  20  rabic  brain  suspension  in  physiological 
salt  solution  is  filtered  through  a  Berkfeld  filter  by  26  inches  of 
mercury,  one  twenty-fifth  of  the  original  virus  in  suspension  is  found 
in  the  filtrate.  When  inoculated  intracraniaUy  the  filtrate  is  viru- 
lent up  to  a  dilution  of  1  to  1,000. 

In  considering  the  normal  habitat  of  the  virus,  it  is  generally  con- 
ceded that  the  mortality  from  inoculation  depends  upon  the  avenue 
of  injection. 

In  our  work  we  found  that  intravenous  injection  of  the  standard 
suspension  caused  death  in  only  about  10  per  cent  of  the  inoculated 
animals.  Intraperitoneal  inoculation,  on  the  other  hand,  gives  a 
mortality  of  about  20  per  cent.  The  death  rate  among  animals  in- 
jected by  the  intramuscular  route  is  about  85  per  cent ;  while  by  the 
intracranial  method  it  is  100  per  cent.  From  these  percentages  it 
is  evident  that  the  virus  must  have  a  suitable  medium  in  which  to 
reproduce  itself.  This  is  found  in  the  nervous  system,  because  it  is 
not  exposed  to  the  rapid  interchange  of  the  body  fluids.  Conse- 
quently, when  the  virulent  virus  gains  access  to  the  nerve  trunks  it 
is  protected  from  the  destructive  action  of  the  body  fluids,  and  here 
it  finds  a  suitable  medium,  where  it  readilv  extends  its  invasion. 
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The  antagonistic  action  of  the  blood  and  lymph  contributes  a  favor- 
able influence  in  reducing  the  mortality  from  hydrophobia.  We  can 
reasonabl}'  assume  that  the  bite  of  a  rabid  animal  invariably  results 
in  the  implantation  of  a  varying  quantity  of  the  virus.  The  virus 
must  come  in  direct  contact  with  the  broken  nerve  fiber  in  order  to 
reproduce  itself  and  to  extend  along  the  nerve  trunk  to  the  spinal 
cord  and  to  the  brain.  As  long  as  it  is  limited  to  the  peripheral 
nerves  it  can  not  reproduce  itself  in  sufficient  quantities  to  cause 
symptoms  of  the  disease.  Upon  its  entrance,  however,  to  the  spinal 
cord  and  brain  there  is  presented  an  extensive  trunk  system  through 
which  it  readily  spreads,  and  in  which  the  virus  reproduces  itself  in 
such  quantities  as  to  cause  the  characteristic  symptoms  and,  finally, 
a  fatal  termination. 

The  foregoing  statements  must  not  be  construed  as  meaning  that, 
even  after  a  lapse  of  three  days,  cauterization  is  valueless.  The  virus 
which  is  not  in  direct  continuity  with  the  broken  nerve  trunk  will  be 
destroyed  by  the  lymph  and  blood  serum;  moreover,  owing  to  the 
slow  progress  of  the  virus,  a  reopening  and  thorough  scrubbing  of 
the  wound,  followed  by  cauterization  with  full  strength  formalin  or 
with  fuming  nitric  acid — even  after  a  lapse  of  three  days — will  be  of 
great  value  in  reducing  the  quantity  of  infecting  virus. 

The  Pasteur  treatment  protects  against  twice  the  minimum  fatal 
dose  of  fixed  virus  injected  by  the  intracranial  method.  Hence  the 
immunity  produced  by  the  Pasteur  treatment  may  be  expected  to 
protect  against  an  amount  of  street  virus  subcutaneously  introduced 
equal  to  twice  the  minimum  fatal  dose  of  the  fixed  virus  injected  in- 
tracranially.  We  would  then  say  that  a  case  is  hopeless  in  which 
the  amount  of  infecting  street  virus  is  equal  to  three  times  the  mini- 
mum fatal  does  of  fixed  virus.  The  vital  preliminary  to  the  vaccine 
treatment  is  the  proper  cauterization  of  the  wound.  If,  by  this 
measure,  even  one-third  of  the  infecting  virus  be  destroyed,  the  sub- 
sequent preventive  injections  may  protect  against  the  remaining  two- 
thirds.  The  value  of  cauterization  with  full  strength  formalin,  espe- 
cially in  face  bites  and  lacerating  ones  on  other  parts  of  the  body, 
cannot  be  overestimated.  This,  followed  by  the  vaccine  treatment, 
should  reduce  the  mortality  from  hydrophobia  to  zero. 

An  improved  method  of  antirabic  treatment  has  been  devised  and 
perfected  in  our  laboratory.  It  consists  in  dialyzing  the  standard 
suspension  of  rabic  brain  tissue  against  running  distilled  water  until 
the  active  virulent  virus  is  destroyed,  which  destruction  can  be  shown 
only  by  the  intracranial  method  of  injection.  Subcutaneous  injec- 
tions cannot  be  depended  upon  to  demonstrate  the  destruction  of  the 
virus.  The  time  required  to  destroy  the  infectivity  of  the  \drus  de- 
pends upon  the  rate  of  dialysis;  the  thickness  of  the  dialyzing  mem- 
brane; the  density  and  the  amoimt  of  the  suspension;  the  rate  of  flow 
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of  the  distilled  water,  and  the  temperature.  Under  proper  condi- 
tion, the  virus  is  destroyed  in  from  12  to  24  hours.  An  intracranial 
injection  of  such  a  suspension  does  not  produce  the  disease ;  therefore 
subcutaneous  injections  of  the  dialyzed  suspension  thus  prepared  are 
not  only  perfectly  safe  as  a  prophylactic  measure,  but,  as  will  be 
shown,  they  confer  the  highest  degree  of  immunity.  It  is  possible 
to  reproduce  rabies  in  animals  by  an  intracranial  injection  of  a  sus- 
pension made  from  a  7-day  desiccated  cord;  by  this  new  method  of 
preparing  the  vaccine,  however,  it  is  impossible  to  produce  the  disease 
in  animals  even  by  intracranial  injections,  thus  absolutely  eliminat- 
ing all  danger  of  infecting  the  patient ;  while,  at  the  same  time,  this 
method  confers  the  highest  degree  of  immunity  that  can  safely  be 
obtained,  A  series  of  12  successive  daily  injections  of  the  standard 
dialyzed  suspension  gives  the  same  degree  of  immunity  as  is  obtained 
by  the  intensive  form  of  the  Pasteur  treatment,  which  consists  of  21 
daily  injections.  By  increasing  the  number  of  injections  of  the  di- 
alyzed suspensions,  the  immimity  is  increased  proportionally.  Not 
only  does  one  obtain  a  higher  degree  of  protection  by  this  method, 
but  the  immunity  is  produced  at  an  earlier  stage  in  the  course  of  the 
treatment  than  by  the  other  methods.  This  fact  is  of  especial  value, 
not  only  in  the  treatment  of  severe  bites,  particularly  those  on  the 
face,  but  also  in  those  cases  which  do  not  report  for  treatment  earlier 
than  two  weeks  after  having  been  bitten. 

In  estimating  the  relative  value  of  this  and  older  methods  of  anti- 
rabic  treatment  the  following  experiment  may  be  cited :  Three  series 
of  seven  animals  each  were  immunized  as  follows:  The  first  set  by 
the  Pasteur  method,  the  second  by  that  of  Hogyes,  and  the  third  by 
the  dialyzing  method.  Two  weeks  after  the  completion  of  the  treat- 
ment these  three  sets,  together  with  a  control  set,  were  injected  by 
the  intracranial  method  with  known  amounts  of  fresh  fixed  virus. 
The  minimum  fatal  dose  by  this  method  of  injection  is  0.02  milligram 
(0.5  cubic  centimeter  of  a  1:25,000  suspension).  The  animals  in 
each  set,  including  the  control  set,  received,  respectively,  the  following 
amounts  of  fixed  virus:  0.02  milligram,  0.023  milligram,  0.027  milli- 
gram, 0.033  milligram,  0.041  milligram,  0.05  milligram,  0.06  milli- 
gram. Each  animal  in  the  series  received  a  larger  dose  than  the 
preceding  one,  the  last  receiving  three  times  the  minimum  fatal  dose. 
The  results  were  as  follows :  All  the  animals  in  the  control  set  died ; 
in  the  Pasteurized  set  the  last  three,  which  received  the  larger  doses, 
succumbed  to  the  disease,  whereas  the  first  four  showed  no  symptoms; 
in  the  set  treated  by  the  Hogyes  method  the  last  four  in  the  series 
died,  while  the  other  three  were  protected;  in  the  series  treated  by 
the  dialyzed  method  even  the  last  animal  did  not  become  infected. 
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Some  animals  are  protected  against  as  much  as  10  times  the  fatal 
dose  by  the  dialyzed  vaccine. 

By  this  method  of  testing  the  efficiency  of  the  antirabic  treatment 
we  find  that  the  original  Pasteur  treatment  confers  a  protection 
against  but  twice  the  minimum  fatal  dose,  and  that  by  the  Hogyes 
method  against  only  one  and  one-half  times  the  minimum  fatal  dose; 
whereas  by  the  dialyzed  method  the  immunity  acquired  protects 
against  at  least  three  times  the  minimum  fatal  dose.  These  results 
represent  the  average  immunity  obtained  in  a  number  of  sets  of  ani- 
mals immunized  by  each  of  the  three  methods.  Nine  sets  were  sub- 
jected to  the  Pasteur  treatment,  6  to  that  of  Hogyes.  and  24  sets  were 
tested  by  the  new  method. 

The  results  of  all  these  tests  are  confirmatory  of  those  given  in 
connection  with  the  special  experiment  outlined  above.  In  testing 
the  degree  of  immunity  conferred  by  the  different  methods,  one  must 
use  the  same  suspension  of  fresh  rabic  brain  in  all  the  different  sets 
of  immunized  animals,  including  the  control  set.  This  is  absolutely 
necessary,  in  order  that  all  possible  error  may  be  eliminated.  A 
series  of  such  tests  show  the  relative  degree  of  protection  only  when 
the  control  sets  of  animals  develop  the  disease  according  to  expecta- 
tions. The  accompanying  chart  shows  the  relative  degrees  of  im- 
munity as  here  described. 

The  value  of  these  animal  experiments  lies  in  developing  an  im- 
proved treatment  for  hydrophobia,  and,  in  this  connection,  it  may  be 
stated  that,  in  this  institute  and  elsewhere  in  the  United  States,  over 
500  persons  who  were  bitten  by  rabid  animals  have  received  this  new 
method  of  treatment.  It  has  been  efficient  in  lacerating  face  bites. 
In  no  case  treated  by  this  method  has  hydrophobia  developed,  nor 
have  there  been  any  untoward  symptoms. 
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6  Death  from  rabies. 


HOW  THE  CAMPAIGN  AGAINST  YELLOW  FEVER  HAS  BEEN  CAR- 
RIED ON  IN  THE  MEXICAN  REPUBLIC. 

Dr.  Eduardo  Liceaga.  President  of  the  Supreme  Board  of  Health  of  Mexico 
and  Representative  of  the  Mexican  Republic. 

You  will  undei-stand,  gentlemen,  that  in  dealing  with  this  subject 
before  such  a  distinguished  assembly,  in  which  I  see  representatives 
of  all  the  nations  that  have  carried  on  a  struggle  against  this  disease, 
and  more  especially  of  the  American  Government,  who  extinguished 
it  in  the  island  of  Cuba  and  has  brought  about  its  complete  disap- 
pearance in  the  Panama  Canal  Zone,  I  do  not  come  with  any  idea  of 
bringing  any  fresh  information,  but  only  to  give  a  notice  of  the  par- 
ticular method  we  have  employed  in  the  struggle  against  the  disease 
that  during  four  centuries  has  prevailed  on  the  Gulf  littoral,  that 
has  made  frequent  incursion  into  the  enormous  length  of  the  PacijSc 
coast,  and  that  would  have  rendered  impossible  the  interoceanic 
traffic  over  the  Isthmus  of  Tehuantepec. 

The  first  condition  to  be  complied  with  was  that  of  giving  unity 
and  force  to  the  struggle  by  placing  it  in  the  hands  of  the  Federal 
Government.  This  was  done  when  the  States  that  covered  part  of 
the  Gulf  coast  decided  to  abdicate  their  sovereign  power  in  sanitary 
matters  and  place  in  the  hands  of  the  executive  of  the  union  the  au- 
thority to  direct  the  campaign. 

It  was  then  that  the  sanitary  authorities  of  Mexico  proposed  a  plan 
of  campaign  which,  after  being  accepted  by  the  Government,  was  put 
in  practice  in  the  following  manner :  Sanitary  brigades  were  organ- 
ized in  each  one  of  the  secular  focii  of  yellow  fever,  such  as  Vera 
Cruz,  Merida,  and  Tampico;  flying  brigades  were  organized,  with 
headquarters  in  Cordoba,  for  the  entire  State  of  Vera  Cruz,  in  Coat- 
zacoalcos,  for  the  half  of  the  isthmus,  with  jurisdiction  up  to  Santa 
Lucrecia,  the  junction  of  the  isthmus  railroad  with  that  coming  from 
Cordoba;  another  flying  brigade,  with  headquarters  in  the  port  of 
Salina  Cruz,  was  charged  with  the  care  of  the  rest  of  the  isthmus  up 
to  Santa  Lucrecia. 

As  a  matter  of  course,  our  first  step  was  to  send  sanitary  brigades 
to  extinguish  the  epidemic  that  in  an  exceptional  way  had  spread 
from  Vera  Cruz  to  Tampico;  thence  to  Victoria,  in  the  State  of 
Tamaulipas,  thence  to  Linares  and  Monterey  in  Nuevo  Leon,  to  the 
northern  cities  in  the  State  of  San  Luis  Potosi,  and  through  Tamau- 
lipas to  Laredo,  Tex.  This  epidemic  was  extinguished  in  the  space 
of  three  months,  and  after  that,  we  had  only  to  look  to  the  suppres- 
sion of  the  focii  of  endemia  which  remained  along  the  littoral,  and 
undertake  a  vigorous  campaign  on  the  legionary  focii  of  endemia  in 
Tampico,  Vera  Cruz,  and  Merida,  as  well  as  attend  to  the  flying 
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brigades  I  have  above  referred  to,  as  well  as  to  those  places  in  which 
some  outbreak  of  yellow  fever  might  appear. 

I  again  beg  that  this  assembly  will  excuse  my  repeated  mention  of 
the  fundamental  data  which  science  has  furnished  with  respect  to 
this  struggle  against  yellow  fever,  even  though  these  data  are  better 
known  to  you  than  to  myself;  but  it  is  necessary  for  me  to  do  so, 
because  they  have  served  as  a  basis  for  the  plan  of  campaign  that  was 
developed,  and  they  are  the  following: 

It  requires  the  concurrence  of  three  factors  to  produce  yellow 
fever,  namely : 

I.  A  person  suffering  from  the  disease. 

II.  A  mosquito  of  the  Stegomya  calojms  species,  which,  after 
taking  infection  from  the  patient,  acquires  the  property  of  transmit- 
ting the  same. 

III.  A  nonimmune  who,  through  the  sting  of  such  mosquito,  con- 
tracts the  disease. 

If  the  concurrence  of  these  three  factors  is  indispensable  for  the 
propagation  of  yellow  fever,  their  disassociation  is  the  condition  that 
will  prevent  that  propagation. 

Of  these  three  factors,  the  first  is  the  easiest  to  control  by  means 
of  isolation,  and  in  this  case  it  is  enough  to  place  the  patient  or 
suspected  person  in  a  room  whose  windows  and  double  doors  have 
wire  screens,  previously  driving  out  all  the  mosquitoes  which  might 
be  found  there  by  the  well  known  means  and  preventing  the  entrance 
of  others  by  the  screens  on  the  door  and  windows.  Under  these  con- 
ditions the  patient  is  kept  strictly  isolated;  but  in  order  to  discover 
those  who  are  sick  it  is  necessary  to  search  for  them  in  their  homes, 
and  not  wait  for  the  declaration  which  it  is  the  duty  of  the  attending 
physician  to  give,  as  well  as  the  father  of  the  family,  the  director  of 
the  school,  college,  or  workshop  attended  by  the  sick  person,  because 
the  notice  so  given  is  slow  in  arriving  and  also  because  science, 
observation,  and  experiment  have  demonstrated  that  yellow  fever 
passes  the  infection  to  the  mosquito  during  the  first  three  or  four  days 
of  the  disease.  In  order  to  carry  out  this  plan  we  have  provided  for 
domiciliary  visits;  but,  in  order  that  these  may  be  efficacious,  it  is 
also  necessary  to  prepare  a  schedule  of  the  nonimmunes  living  in 
each  locality,  according  to  the  wards  or  districts,  and  these  are  placed 
under  the  charge  of  a  physician  with  a  sufficient  number  of  sanitary 
agents  who  can  visit  those  nonimmunes  from  day  to  day.  Once  the 
sick  person  is  discovered  he  is  isolated  in  the  civil  or  military  hos- 
pital, or  even  in  a  private  hospital  when  he  is  a  person  of  means  and 
can  pay  for  his  treatment,  in  a  wire-screened  room  such  as  that  above 
referred  to. 

The  second  factor  is  the  destruction  of  the  mosquito.  At  present 
we  are  carrj'ing  out  the  destruction  of  the  full-grown  mosquitoes. 
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because  the  principal  struggle  is  limited  to  the  destruction  of  their 
breeding  places.  As  natural  history  has  taught  us  how  the  females 
deposit  their  eggs,  how  these  are  transformed  into  larvae,  and  after- 
wards into  pupte,  how  they  are  under  the  necessity  of  rising  to  the 
surface  of  the  water  in  order  to  breathe  the  air,  as  well  as  other 
details  regardingtheirwaysof  living  in  the  interior  of  thehouses,  of  thei 
excursions  they  make  outside  and  the  distance  they  go,  and  how  they 
take  advantage  even  of  the  smallest  pool  of  water  to  deposit  their 
eggs,  we  have  thus  the  necessary  resources  for  their  destruction.  This 
is  done  by  draining  the  pools  or  reservoirs  of  water  that  contain 
larvEe,  by  destroying  them  with  the  help  of  petroleum,  by  placing 
clean  water  in  the  cisterns  and  covering  them  with  metallic  cloth  or 
an  open  cloth  which  will  not  allow  the  passage  of  mosquitoes,  by 
covering  the  larger  pools  of  water  with  petroleum,  and  by  draining 
or  canalizing  those  which  are  too  large  for  this  method.  This  is  the 
system  of  procedure  which  we  have  followed  for  the  last  nine  years 
in  all  places  in  which  yellow  fever  formerly  prevailed,  aid  observa- 
tion combined  with  experiment  every  day  teaches  us  new  details  in 
the  life  of  the  mosquito  which  still  more  facilitate  the  .struggle. 

The  third  factor  is  the  nonimmune  person,  and  ho  is  protected  in 
his  home  by  means  of  mosquito  nets,  but  still  more  efficiently  by  cover- 
ing the  doors  and  windows  with  wire  screens  as  well  p.s  the  outside 
verandas  of  the  house  in  which  he  lives,  thus  permitting  the  free 
circulation  of  air  in  the  interior  of  the  dwellings,  as  required  for 
purposes  of  respiration. 

These  are  the  resources  which  have  served  as  a  basis  for  the  enact- 
ment of  the  rules  to  which  towns  must  submit  wherever  yellow  fever 
has  prevailed  in  a  endemic  form. 

As  a  part  of  the  Gulf  coast  in  which  yellow  fever  has  been  endemic 
is  crossed  by  railroads  that  facilitate  communication,  the  sanitary 
authorities  found  themselves  under  the  necessity  of  appointing  sani- 
tary agents  to  travel  in  each  train,  in  order  to  take  note  of  the  trav- 
elers, the  place  from  which  they  come,  and  their  destination.  If, 
on  examining  the  passenger,  the  agent  finds  symptoms  of  fever,  he 
at  once  applies  the  thermometer:  and  if  the  person  is  a  nonimmune 
and  can  travel  seated,  he  covers  him  with  a  hat  that  bears  a  large 
veil,  covering  the  trunk  of  his  body  by  means  of  small  leaden  weights 
that  keep  it  close  to  the  body  and  thus  protects  him  against  the  stings 
of  mosquitoes.  If  the  fever  obliges  the  person  to  lie  down,  he  is  cov- 
ered with  an  ordinary  mosquito  net,  and,  in  any  case,  he  is  conducted 
to  the  nearest  sanitary  station,  where  his  isolation  is  continued  until 
it  is  ascertained  whether  or  not  he  suffers  from  yellow  fever.  In  the 
latter  case  he  is  allowed  to  receive  treatment  wherever  he  desires, 
but  if  it  is  a  case  of  yellow  fever,  he  is  kept  isolated  under  the  care 
of  the  sanitary  authorities. 
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There  is  a  detail  about  the  disinfecting  of  dwellings  which  has 
been  peculiar  to  us,  and  has  been  subsequently  adopted  in  Cuba,  and 
refers  to  the  huts  which  are  built  with  straw  or  palm  roofs  with  walls 
of  cane  or  badly  jointed  stone,  and  which  can  never  be  disinfected. 
As  they  are  so  numerous,  it  is  impossible  to  destroy  them  by  fire, 
because  they  amount  to  a  large  sum  in  the  aggregate,  and  therefore 
our  plan  is  to  cover  them  with  a  kind  of  tarpaulin  made  of  ordinary 
canvas,  but  sufficiently  close  to  be  proof  against  the  escape  of 
mosquitoes.  Once  the  entire  hut  is  covered  with  this  tarpaulin,  sul- 
phur is  burned  in  the  interior,  and,  as  the  mosquitoes  have  no  way 
of  escape,  they  are  necessarily  suffocated. 

Another  small  detail  which  it  is  well  to  know  is  that,  in  order  to 
ascertain  whether  all  the  mosquitoes  existing  in  a  room  have  been 
destroj'ed  by  the  fumigation,  a  test  tube  with  live  mosquitoes  inside 
taken  from  the  exterior  and  covered  with  a  piece  of  muslin,  is  placed 
in  every  corner  or  point  in  which  there  is  no  circulation  of  air,  and 
which  is  therefore  unfavorable  to  the  circulation  of  the  sulphurous 
acid.  If  on  completing  the  operation,  the  mosquitoes  in  the  tube  are 
found  dead,  tJiere  can  be  no  question  that  the  others,  under  more 
favorable  conditions,  have  been  reached  by  the  fumes  and  are  dead. 

The  result  of  this  campaign  has  been  as  follows : 

No  serious  epidemic  has  appeared  since  the  year  1903  in  any  part 
of  the  national  territory. 

The  endemia  has  been  extinguished  in  Tampico  since  the  3d  of 
November,  1903 ;  in  Salina  Cruz  since  the  6th  of  November,  1904 ;  in 
Coatzcoalcos  since  the  8th  of  September,  1905;  in  Vera  Cruz  since 
ihe  11th  of  February,  1909,  and  in  Campeche  the  last  case  was 
observed  on  the  6th  of  November,  1910. 

On  the  Pacific  coast  no  case  of  autochthonic  yellow  fever  has  again 
appeared,  and  on  the  Isthmus  of  Tehuantepec  none  has  been  ob- 
served since  the  21st  of  March,  1906,  thus  rendering  it  possible  to 
carry  on  an  interoceanic  traffic  over  that  Isthmus. 

In  Merida  a  few  cases  have  been  observed  after  the  1st  of  August, 
1911,  and,  in  fact,  an  epidemic  was  developed  there  that  at  first 
appeared  to  spread  rapidly,  but  it  was  got  under  control  by  the  meas- 
ures adopted  by  the  Federal  Government  under  agreement  with  that 
of  the  State,  so  that  the  cases  gradually  diminished  until  the  last  one 
\yas  registered  on  the  1st  of  May  of  the  present  year. 

In  San  Juan  Bautista,  State  of  Tabasco,  the  first  case  was  observed 
on  the  4th  of  May  last.  This  epidemic  was  not  reported  by  the  local 
sanitary  authorities,  and  when  it  became  known  the  Federal  Gov- 
ernment dispatched  a  brigade  there,  which  has  been  operating  from 
the  12th  of  August  of  this  year.  From  the  beginning  of  the  epi- 
demic 50  cases,  with  22  deaths,  have  been  reported. 
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The  struggle  against  yellow  fever  has  been  continued  without 
interruption  during  every  season  since  the  year  1903  up  to  the  present 
date. 


THE  MUNICIPAL  CLINIC  OF  SAN  FRANCISCO. 

Dr.  Julius  Rosenstibn^,  chief  surgeon  Mount  Zion  Hospital,  chairman  advisory 
commission,  municipal  clinic. 

The  detailed  history  of  the  struggle  for  the  establishment  of  a 
sanitary  regulation  of  the  social  evil  is,  more  particularly,  of  local  in- 
terest only.  I  shall  not  weary  you  with  it.  Let  it  suffice  that,  after 
nearly  five  years  of  unremitting  work  of  the  Civic  League,  an  asso- 
ciation of  all  the  improvement  societies  of  San  Francisco,  the  Board 
of  Health  at  last  appointed  a  commission  consisting  now  after 
various  changes  of  two  physicians,  a  lawyer,  two  business  men,  the 
superintendent  of  public  schools,  and  a  broad-minded  clergyman,  to 
establish  a  municipal  clinic  for  the  sanitary  regulation  of  prostitu- 
tion.    The  clinic  was  opened  the  1st  of  March,  1911. 

At  the  present  time  the  municipal  clinic  is  operated  as  follows : 

Under  orders  issued  by  the  police  department  all  prostitutes  are 
obliged  to  register  at  the  municipal  clinic  and  submit  to  a  medical 
examination  at  stated  intervals  of  five  days. 

Originally  a  segregated  district  was  established,  in  which  district, 
upon  compliance  with  police  regulations,  houses  of  prostitution  might 
be  tolerated.  This  provision,  however,  is  not  strictly  adhered  to,  the 
police  commissioners  allowing  some  houses  outside  the  restricted  dis- 
trict (strict  segregation  not  having  proved  practicable,  at  least  at 
present).  The  keepers  of  houses  of  prostitution  are  forbidden  to 
harbor  any  inmate  who  does  not  possess  a  certificate  from  the  muni- 
cipal clinic  showing  that  she  had  been  found  free  from  disease  at  her 
last  examination.  For  the  first  offense  of  any  infraction  of  this  regu- 
lation the  keeper  of  the  house  is  called  before  the  captain  of  the  dis- 
trict and  warned  that  a  repetition  will  mean  the  closing  of  her  house, 
a  measure  that  has  not  proved  necessary  to  date. 

Two  police  officers,  specially  conversant  with  and  fitted  for  this 
character  of  work,  are  permanently  detailed  to  the  clinic,  and  make 
daily  visits  to  the  various  houses,  checking  up  the  inmates,  and  seeing 
that  the  regulations  are  complied  with. 

Clandestine  prostitutes  who  are  arrested  and  brought  before  the 
police  courts  are  sent  by  the  police  judges  to  the  municipal  clinic 
for  examination,  pending  the  disposal  of  their  cases,  and,  on  condi- 
tion of  having  their  sentence  suspended,  are  induced  to  present  them- 
selves for  subsequent  regular  examinations. 
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Low  dance  halls  and  similar  resorts  with  female  attractions  are 
regularly  looked  over  now,  and  we  expect  within  a  short  time  to  en- 
roll the  female  contingent  of  these  places  on  a  special  list  of  our 
clinic  and  oblige  them  to  carry  regular  books. 

The  clinic  is  operated  by  a  citizens'  committee,  known  as  the  ad- 
visory committee,  consisting  of  Dr.  Julius  Rosenstirn,  chairman; 
Dr.  Martin  Eegensburger,  president  State  board  of  health;  Mr. 
Ford  and  Mr.  Morrison,  two  business  men;  Mr.  Roncovieri,  superin- 
tendent of  public  schools.  Father  "Wyman,  a  member  of  the  Paulist 
Order,  and  Park  Commissioner  W.  H.  Metson,  a  prominent  attorney. 
The  staff  of  the  clinic  consists  of  a  superintendent  and  two  female 
clerks,  a  chief  clinician,  an  assistant  clinician,  a  female  physician 
for  the  morning-treatment  hours,  a  bacteriologist  (who  is  also  a 
graduate  phj^sician),  a  trained  nurse,  a  matron,  and  a  janitor. 

Every  safeguard  has  been  adopted  against  the  possible  practice  of 
collusion  in  the  examinations. 

The  attached  sketch  of  the  floor  plan  of  the  clinic  will  help  explain 
the  method  used  in  examining  patients.  All  women  enter  at  door 
A,  where  they  are  registered  on  Form  (1),  and  instructed  to  bring 
two  photographs  on  their  next  visit.  One  of  these  photographs  is 
then  attached,  as  marked.  The  examination  card  (2)  is  given  to 
her,  bearing  her  number.  The  coupon  attached  is  torn  off  and  sent 
by  carrying  basket  to  the  matron.  The  patient  enters  waiting  room 
No.  1  and  awaits  her  turn  for  examination.  The  matron  calls  the 
patients  by  their  numbers;  consequently  the  examining  physician 
does  not  know  the  name  of  the  patient  nor  the  house  she  comes 
from — ^he  knows  her  only  by  number.  She  is  placed  in  one  of  the 
examining  booths  and  the  clinical  examination  made.  If  clinical 
symptoms  of  lues  are  found,  a  Wassermann  is  added  to  the  examina- 
tion. For  gonorrhea  smears  are  taken  from  any  suspicious  part,  as 
urethra,  Skeen's  glands,  vagina,  Bartholinian,  glands,  and  cervix, 
are  deposited  in  the  correspondingly  marked  divisions  of  the  slide 
carrier,  and  sent  to  the  laboratory  for  examination,  while  the  patient 
goes  into  waiting  room  No.  2  to  await  her  report.  After  the  labora- 
tory examination  has  been  concluded  the  report  is  sent  by  carrier 
basket  to  the  clerk  in  the  record  office,  and,  if  satisfactory,  the 
patient  is  furnished  with  a  small  pocket  case  which  contains  a 
duplicate  of  her  record  and  a  card  showing  the  date  of  her  examina- 
tion and  that  the  same  was  satisfactory.  This  card  is  signed  by 
the  clerk,  whose  signature  is  the  one  recognized  by  the  police.  The 
record  is  firmly  fixed  in  the  book  by  means  of  an  eyelet,  and  can  not 
be  removed  without  destroying  the  case.  The  patient  then  leaves 
by  the  exit  door  (door  B). 

In  the  office  the  master  card  (1),  with  one  photo  attached,  is  filed 
numerically,  controlled  by  index  cards,  white  for  whites  and  blue 
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for  Other  races.  There  is  also  a  record  kept  of  the  inmates  by 
houses,  and  the  names  are  filed  both  by  the  first  and  surnames.  A. 
control  card  is  made  out  (3),  which  is  filed  under  the  four  cardinal 
points  of  height,  weight,  color  of  eyes,  and  color  of  hair,  thus  provid- 
ing a  further  identification  in  case  of  change  of  name.  After  her 
first  registration  a  woman  receives,  on  subsequent  examinations,  one 
of  the  cards  (2),  marked  when  to  report  again.  Upon  her  next 
visit  she  surrenders  her  book  at  the  casMer's  desk,  and  after  the  same 
procedure  as  upon  her  first  examination,  if  found  satisfactory,  it  is 


1 

' S.  F.  MUNICIPAL  CLINIC  RECORD  CARD                     ».~  r..,as=o  c 

M^M.I.                                                                      0.„   ..CIST,.,0 

C.nniED  FOBWARO                CON.                     SrPH                                           e«»M                                     | 

'     N.«, 

O.TS 

CMN.C.^I, AMINE. 

».SULT 

REP'O.T 

DATE 

..«..«S 

P.t.L~.». 

»oo««a» 

, 

-    «..0!~C._U„.LOU101D., 

, 

'     .SEO.VIN                                                 ,E..S         »oe   '•".....:                                                 YS.-I 

'     C0,.0.                                                       MC.OHT                                                    „ 

■     WJIOHT                                                       10,          tY„ 

1    „„„.^   ,„,^o 

C.U9I  or  tNTt.iNo  c.«te« 

"CUGIOK                                                                                               M.RB.to  sivr.if  ..ivo.rtn 

L.SY  PLACt 

, 

LEMOTMOrT.M.   „.S    -. 

T..Ot    1.   .NY 

„A-t  .NO  .oD.ts,  o,  ;;;2;',;,  j 

^' 

',    .GM.... 

/ 

, 

|. 

^,> 

1, 

/C-^"^ 

• 

[ 

> 

: 

1 

■ 

•»■'. 

returned  to  her.  In  case  she  is  found  diseased  a  blue-treatment  card 
(4)  is  issued  to  the  patient,  the  stub  being  retained  by  the  nurse. 

The  female  physician  is  in  attendance  every  morning  between  the 
hours  of  9  and  11  for  the  treatment  of  the  regular  cases. 

In  case  a  woman  refuses  to  submit  to  treatment,  and  continues  to 
ply  her  trade,  she  is  arrested,  charged  with  vagrancy,  ordered  to 
the  hospital  for  treatment,  and  detained  there  until  cured. 

The  examinations  are  made  in  the  afternoon,  from  1  to  5.  Each 
person  registered  is  supposed  to  report  every  five  days.  In  case  of 
illness  or  menstrual  trouble  she  must  notify  the  clinic  by  telephone 
of  the  cause  of  her  failure  to  keep  her  appointment. 
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A  fee  of  50  cents  is  charged  for  each  examination.  No  other 
charge  is  made,  and  no  gratuity  of  any  kind  can  be  accepted  by  any 
attache  of  the  clinic.     (Large  notice  cards  notifyinar  the  ■women  of 
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this  rule  are  posted  throughout  the  clinic  and  on  the  door  of  eax5h 
booth. ) 

All  treatments  furnished  by  the  clinic  are  free  to  the  patient.    In 
cases  that  require  hospital  care,  or  where  financial  difficulties  or 
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self-support  make  it  desirable,  or  in  obstreperous  cases,  hospital 
attention  is  provided  and  paid  for  by  the  clinic.  A  patient  is  charged 
only  for  her  regular  examination. 

The  clinic  is  supported  entirely  by  means  of  this  fee.    The  funda 
are  under  the  control  of  the  advisory  committee,  and  are  audited 
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every  month  by  a  regular  public  accountant.  A  surplus  fund  is 
accumulating,  and  is  being  saved  with  a  view  of  establishing  later 
an  interim  home  for  rescued  girls  of  this  class. 
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After  the  infected  girl  has  been  declared  cured  by  her  physician 
^he  must  report  to  the  clinic  on  three  successive  days,  when  a  smear 
is  taken  each  time,  and,  if  advisable,  a  tentative  nitrate  of  silver  in- 
jection is  added,  and  examined.  For  syphilis  a  Wassermann  is 
made,  together  with  a  thorough  examination.    Should  the  examina- 
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tion  prove  negative  she  is  furnished  a  card  (5)  for  free  examination, 
which  must  be  made  by  the  chief  clinician,  and,  if  everything  is  all 
right,  her  book  is  returned  to  her. 

The  laboratory  of  this  institution  is  fully  equipped,  and  Wasser- 
mann tests  are  made  in  all  suspicious  cases  and  in  every  new  regis- 
tration. 
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This  card  (4) .  a  sample  of  which  is  here  reproduced,  is  inclosed  in 
every  book,  and  particular  care  is  taken  to  help  the  women  under- 
stand it. 


No.. 


height 


Color 


Weight 


Eyes 


/Uible  Marks  or  Scars  > 


S.  F.  Municipal  Clinic  Report  ef  Examinationl 


Date 

E.xi.iiiination  Made  and  Found 
Satiifdctory 

^" 

Book  for  portrait,  description,  and  records. 


Inside  the  door  of  every  private  room  of  the  houses  of  prostitu- 
tion this  card  is  posted : 


ASK   FOR   THE 

MXJNICIPAI.  CLINIC  BOOKS 

AND   SEE   THAT  THE   LAST   EXAMINATION 

HAS  TAKEN   PLACE   WITHIN   FIVE 

DAYS,    PKECEDINQ   TO-DAY. 

The  public  should  realize,  however,  thatnov- 
withstanding  the  great  improvement  of  con- 
ditions through  these  regular  examina- 
tions, no  guarantee  of  absolute  safety  can  be 
assured. 

Municipal  Clinic, 
682  Commercial  Street. 
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In  every  booth  and  in  all  waiting  rooms,  cards  reading  as  follows 
are  shown: 


The  fee  paid  for  examination  is  the  only  fee  that 
wUl  be  accepted  by  this  institution.  Any 
cases  coming  for  treatment  receive  attention 
absolutely  free  of  charge. 

No  gratuity  of  any  kind  can  be  accepted  by  any 
nxirse,  physician,  or  attendant  under  any  cir- 
cumstances whatsoever. 

Any  violation  of  this  rule  will  be  punished  by 
the  discharge  of  the  employee  accepting  the 
gratuity,  and  the  penalizing  of  the  person  giv- 
ing the  gratuity  by  withholding  the  certifi- 
cate. 


In  waiting  room  Xo.  2,  where  the  women  await  their  reports,  the 
following  notices  are  displayed : 


Patients  sent  to  the  city  and  county  hospital  for 
treatment  are  paid  for  by  the  clinic,  treated  in 
a  special  ward,  and  are  not  subject  to  student 
experimentation. 


and  above  a  properly  locked  box,  of  which  the  chairman  of  the 
advisory  committee  only  has  the  key: 


Deposit  complaints  here.  This  box  will  be 
opened  by  the  advisory  committee  only. 
Any  complaints  attended,  to  promptly. 


This  now  is  in  brief  outline  a  sketch  of  the  history  and  method  of 
our  18  months'  old  work  of  a  sane  and  humane  sanitary  reglementa- 
tion.  What  is  the  attitude  toward  it  of  our  people,  laity  and  pro- 
fessional, and  what  are  the  arguments  brought  forward  against 
regulation  ? 

Talcot  Williams  declared,  "The  laity  of  America  would  never 
either  register  prostitution  or  insist  on  compulsory  examination, 
neither  would  it  segregate  the  prostitutes." 

Is  it  really  the  American  laity  who  opposes  so  strenuously,  so  un- 
alterably, a  sanitary  protective  measure?  The  laity  who,  upon  the 
dangers  of  contagious  diseases  made  known  by  the  medical  profes- 
sion in  cases  of  measles,  scarlet  fever,  diphtheria,  smallpox,  and  so 
on,  willingly  submit  to  q\iarantine  isolation,  or  forcible  removal  to 
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a  contagious- disease  hospital?  The  people  approve  even  a  life-long 
isolation  or  incarceration  for  leprosy,  a  disease  known  to  be  so  very 
difficult  to  transmit  by  contagion  that  this  fact,  now  established 
through  some  isolated  cases,  has  long  been  doubted. 

Would  they  object  so  strenuously,  if  they  knew  the  dangers,  the 
terrible  ravages,  due  to  venereal  diseases;  the  fact  that  80  per  cent 
of  deaths  from  inflammatory  diseases  peculiar  to  women,  75  per 
cent  of  all  gjmecological  operations,  and  more  than  60  per  cent  of 
all  gj'necological  work  is  due  to  infection?  That  up  to  a  few  years 
ago,  before  the  Crede  prophylactic  eye  treatment  was  generalized  in 
Germany,  and  up  to  now,  where  it  has  not  been  adopted,  80  per  cent 
of  disastrous  inflammation  of  the  eyes  (ophthalmia),  and  20  to  25 
per  cent  of  all  blindness  has  been  caused  by  gonorrheal  infection, 
chiefly  due  to  the  passing  of  the  newborn  babe  through  the  diseased 
maternal  genitals.  Is  it  not  enough  that  about  80  per  cent  of 
syphilis-infected  children  die  in  their  mothers'  womb,  and  that  the 
20  per  cent  living  carry  with  them  the  life-long  marks  and  defects 
of  mind  and  body  as  their  heirloom,  transmissible  again  to  their  off- 
spring? Or  would  they  also  consider,  as  a  negligible  quantity,  the 
effect  of  acquired  syphilis,  its  destructive  work  on  the  vital  organs, 
its  causation  of  paralysis,  locomotor  ataxia,  insanity,  with  the  un- 
ceasing suspense  of  the  Damocles'  sword  during  the  victim's  life- 
time ?  Perhaps  the  American  laity  might  also  regard  the  enormously 
great  annual  number  of  victims  to  infection  with  venereal  diseases 
as  but  a  trifling  matter. 

The  Prussian  Government,  in  the  year  1910,  felt  curious  enough 
to  send  inquiry  sheets  regarding  the  number  of  such  cases  treated 
during  the  preceding  year  to  each  and  every  physician  within  its 
dominion.  A  conservative  estimate,  based  on  the  answers  received, 
gave  the  astounding  result  of  500,000  cases  for  the  Kingdom  in  a 
year.  Even  if  we  allow  for  our  country  conditions  ever  so  favorable 
as  compared  with  Prussia  in  this  particular  respect,  and  simply 
grant  for  America's  unhampered  dissemination  of  venereal  diseases 
no  greater  numerical  infection  than  Prussia  shows  with  its  strict 
regulation,  we  would  have  in  our  own  country  the  amazing  sum  of 
1,500,000  venereally  infected  cases  annually.  Do  you  believe  that  if 
this  were  generally  known  the  public  at  large  would  not  eagerly 
adopt  any  and  all  means  that  promise  even  a  slight  degree  of  better- 
ment? 

But  instead  of  publishing  these  appalling  facts  broadcast,  the  pub- 
lic press  and  periodicals  shun  the  merest  mention,  and,  still  more, 
the  discussion,  of  the  sex  problem  and  its  dangers,  the  greatest  per- 
haps, at  the  present  time,  which  threaten  the  health  and  strength  of 
our  Nation.  In  place  of  such  shocking  reading  matter,  many  of 
their  columns  reek  with  the  chaste  advertisements  of  thinly  veiled 
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solicitations  of  prostitution  from  so-called  masseuses,  and  the  freely 
offered  help  of  abortionists  to  hasten  retarded  or  irregular  men- 
struation. 

This  prudery  of  the  press,  stimulated  through  the  fear  of  excom- 
munication by  the  purists,  the  moralists,  and  the  Pharisees,  ex- 
tends even  to  scientific  publications.  In  a  recently  published  work  of 
16  enormous  volumes  (the  Americana),  an  American  encyclopedia  in 
the  style  of  the  Encyclopedia  Britannica,  one  looks  in  vain  for  such 
words  as  "  prostitution,"  "  prostitute,"  "  nymphomania,"  etc.  Even 
the  word  "  sex  "  has  been  carefully  omitted. 

Private  endeavor  has  come  to  the  rescue,  however,  and  all  honor 
is  due  to  the  courageous  men  who  first  founded  the  American  Society 
of  Social  and  Moral  Prophylaxis  of  New  York,  the  society  which 
took  the  initiative  in  popularizing  the  knowledge  of  normal  and 
pathological  conditions  arising  from  sexual  intercourse.  Similar 
associations  were  formed  in  other  cities,  and  finally  a  national  asso- 
ciation, the  American  Federation  for  Sex  Hygiene,  was  formed  for 
the  education  of  the  public  in  the  physiology  and  hygiene  of  sex. 

In  falling  heir  to  this  task,  the  federation  did  not  limit  its  work 
to  the  spreading  of  the  new  gospel  of  sex  hygiene,  but  passed  reso- 
lutions Avhich,  by  virtue  of  the  society's  adoption,  were  raised  to  and 
heralded  as  dogmas  and  held  unassailable. 

Following  the  examples  of  the  International  Congress  of  Brussels 
and  the  German  one  for  the  Prevention  of  Venereal  Diseases,  the 
Federation  for  Sex  Hygiene  pronounced,  as  the  first  dogma,  that 
sexual  intercourse  is  unnecessary  to  health;  or,  in  other  words,  that 
absolute  sexual  continence  is  not  injurious.  It  is  unnecessary  to  call 
your  attention  to  the  fact  that  the  foremost  neurologists  to-day  con- 
test the  truth  of  this  pronunciamento  very  sharply,  so  that  this  in- 
fallible dogma,  like  its  relatives  of  the  ecclesiastical  councils,  is  sub- 
ject to  correction. 

Another  dogma,  pronounced  later  but  with  equal  assurance,  is 
that  all  attempts  at  reglementation  must  be  abandoned;  they  are 
useless,  nay,  even  injurious,  to  any  endeavor  to  prevent  the  spread  of 
vereneal  diseases. 

Its  full  and  permanent  adoption  throughout  would  abolish  a  sani- 
tary regulation  of  prostitution,  this  main  source  of  infection  of 
venereal  diseases.  Even  if  such  a  high-minded  association  declares 
itself  for  a  dogma  of  that  sort,  should  that  throttle  alike  regulatory 
progress  and  prevent  the  discussion  of  this  momentous  question  for- 
■ever  ?  I  do  not  think  so,  and  will  try  to  review  briefly  the  points  of 
opposition  to  reglementation. 

It  is  asserted  that  hitherto  inspection  has  been  imperfect  in  the 
registered  houses  of  prostitution  and  that  it  does  not  reach  secret 
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prostitution  at  all.     Let  us  grant  that  for  argument's  sake.     But  see 
what  this  imperfect  inspection  accomplishes: 

I  show  you  here  a  tabulated  report  of  our  activity  during  the  18 
months  of  our  clinic's  existence.  You  see  the  reduction  of  morbidity 
from  146.8  per  1,000  to  a  fairly  steady  rate  of  about  50  per  1,000. 
The  one  month  of  May  requires  an  explanation.  During  the  month 
of  June  the  American  Medical  Association  convened  in  Los  Angeles 
and  the  president  of  our  last  board  of  health  read  a  paper  there 
before  that  association  treating  of  the  work  of  the  then  3-'hdbnths- 
old  clinic,  for  which  the  figures  of  these  first  three  months  were 
used.  In  his  endeavor  to  present  a  most  favorable  impression  his 
influence  as  president  of  ihe  board  of  health  and  the  then  managing 
spirit  of  the  clinic  was  perhaps  unconsciously  exercised  to  keep  the 
percentage  of  diseased  cases  as  low  as — well,  as  you  see  it  here — - 
while,  when  normal  conditions  were  reestablished,  the  percentage 
reassumed  its  normal  proportions : 

llorhidity  report. 


Indi- 
viduals 
exam- 
ined. 

Exam- 
ina- 
tions. 

Total 
dis- 
eased. 

New 

regis- 
tration. 

Per- 
centage 
of  dis- 
eased 
eases 
on  new- 
regis- 
tration. 

Dis- 
eased 
cases 
found 
on  first 
exami- 
nation 

of 
newly 
regis- 
tered. 

Diseased 

cases  per 

1,000. 

1911. 

647 
905 
819 
747 
740 
744 
776 
724 
693 
831 

924 
780 
789 
866 
790 
650 
740 
650 
710 
710 
831 
735 

1,487 
1,929 
3,452 
2,397 
2,525 
3.084 
2.564 
2,963 
3,231 
3,353 

3,242 
2.88.5 
2,962 
3,437 
3,214 
2,786 
2,925 
2,730 
2,697 
3,149 
3,349 
3,105 

95 
76 
14 
42 
76 
38 
39 
42 
42 
37 

43 
23 
38 
48 
44 
29 
40 
37 
13 
37 
23 
39 

647 
369 
105 

77 
84 
91 
89 

104 
93 

109 

110 

62 
68 
80 
49 
49 
40 
50 
84 
42 
66 

8 
6 
3 
5 

I 

2 
5 

10 
9 

5 

6 
11 
20 
10 
10 
20 
20 
22 
23.8 
23.8 
51.5 

53 
22 
4 
4 
6 
7 
2 
6 
10 
10 

6 

5 

8 

19 

9 

5 

10 

8 

11 

20 

10 

34 

146.8 

83.9 

May  

17 

June 

56 

Julv                   

102.7 

51 

50 

58 

60.6 

44.5 

1912. 

46.5 

February 

29.5 

March 

48 

AprO 

55.4 

May 

68.3 

44.6 

July 

54 

August 

56.9 

September 

18.3 

October 

52.1 

November 

December 

27.6 
53 

The  houses  containing  by  far  the  largest  contingent  of  prostitutes 
everj'where  are  the  cheap  houses — with  us  the  "  one-dollar  "  houses. 
The  daily  expenses  of  an  inmate  of  such  a  house  are  at  least  $10  per 
day — $3.50  to  the  keeper  of  the  house,  $2.50  for  food,  rent  for  her 
private  sleeping  place  from  $1.50  up ;  the  rest  for  the  clothes,  wash- 
ing, and  incidentals,  not  counting  the  contribution  for  the  protec- 
tion, and  to  the  support  of  the  cadet.     In  order  to  keep  even  she 

66692— VOL  4—13 8 


106  SECTION  V.    CONTROL   OF  INFECTIOUS  DISEASES. 

has  to  accommodate  12  to  15  visitors  a  day,  a  number  ordinarily  con- 
siderably exceeded.  Let  us  say  that  only  50  per  cent  of  about  1,000 
active  registered  prostitutes  occupy  these  cheap  houses.  Our  figures 
show  a  reduction  to  nearly  one-third  of  the  original  morbidity 
during  the  short  period  of  our  existence.  Deduct  from  that  a  suffi- 
cient alloAvance  for  possible  sources  of  error,  we  still  have  50  per  cent 
and  to  spare.  Among  those  500,  75  diseased  women  would  have  been 
plying  this  trade  except  for  the  action  of  our  clinic.  Regulation 
elimiiji,7/:ed  at  least  37 ;  37  times  10  makes  370  men  a  day,  or  135,050 
men  a  year,  who  escape  the  risk  of  infection,  not  including  all 
those  who  were  equally  fortunate  in  the  high-priced  houses  by  reason 
of  the  control  we  exercise. 

Is  that  not  a  number  large  enough  to  stimulate  our  efforts  to  over- 
come any  obstacle  and  all  prejudices  in  order  to  help  the  parties 
concerned?  As  to  secret  prostitution,  I  have  outlined  to  you  what 
we  are  doing  to  have  that  element  submit  to  regular  examinations, 
and  we  feel  certain  of  getting,  in  time,  a  very  large  proportion.  If 
they  once  realize,  as  we  have  demonstrated  to  the  satisfaction  of  their 
registered  companions  in  misery,  that  no  graft  is  practiced  or  per- 
mitted, and  that  this  institution,  by  its  regular  sanitary  inspection, 
acts  in  a  friendly  sense  and  manner  for  their  benefit,  that  contin- 
gent will  voluntarily  flock  to  the  clinic.  Their  confidence  has  to  be 
gained  by  gradual  and  difficult  education,  and  no  unwarranted 
harassment  practiced  or  permitted. 

"  Oh !  "  cry  out  the  abolitionists,  purists,  and  moralists,  "  you  are 
condoning  a  crime !  "  Are  we,  really  ?  Have  the  views  upon  sexual 
relations  not  undergone  any  change  from  the  medieval  ecclesiastical 
condemnation  of  many  centuries  ago  ? 

While,  from  an  ethical  standpoint,  prostitution  constitutes  one  of 
the  most  revolting  degradations  of  the  human  frame  and  mind,  the 
passing  of  money  in  an  otherwise  inoffensive  action  should  not  stamp 
it  legally  as  a  crime.  Who  knows  better  than  you,  my  dear  co- 
workers, that  the  grinding  machinery  of  our  social  structure  is  re- 
sponsible for  the  continuous  supply  in  this  nefarious  trade?  A 
lenient  protective  treatment  of  those  unfortunates,  who  are  com- 
pelled, or  think  they  are  compelled,  to  sell  their  bodies,  corresponds 
to  the  charitably  understanding  spirit  of  our  scientific  age,  in  con- 
trast with  the  harshly  unbending  one  of  fanatic  orthodoxy. 

The  regulation  we  aim  at  gives  also  a  protection  against  extortion. 
An  obedience  to  the  sanitary  measures  and  to  the  laws  of  ordinary 
circumspection  gives  freedom  from  authoritative  harassment.  As 
protection  against  this  nightmare  of  their  existence  is  no  longer 
essential,  the  cadet  loses  a  large  share  of  his  importance  and  influ- 
ence, and  a  less  odious  relation  between  the  prostitute  and  her  friend 
may  be  hoped  for. 
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It  has  been  argued  that  sufficiently  frequent  examinations  of  prosti- 
tutes charge  the  community  enforcing  them  with  an  exceedingly 
heavy  expense,  inordinately  so,  relative  to  the  good  it  accomplishes. 
Whilst  we  do  not  recognize  that  any  reasonable  amount  of  money 
spent  for  improving  the  health  of  a  community  is  wasted,  we  have 
demonstrated  beyond  a  reasonable  doubt  that  this  work  can  be  done 
effectively  for  a  comparatively  small  amount,  and,  further,  that  the 
total  expense  can  and  should  be  borne  by  the  main  beneficiaries,  who 
pay  it  willingly  for  control  against  infection,  and  insurance  of  a 
paid-for  right  to  absolutely  free  private  medical  treatment. 

Our  success  with  the  treatment  of  gonorrhea  has  been  very  grati- 
fying. Before  January,  1912,  financial  difficulties  made  it  necessary 
to  entrust  our  gi-aduate  nurse  with  carrying  out  the  ambulatory 
treatment  of  the  infected  patients  of  the  clinic  under  the  supervision 
of  the  head  clinician.  Since  the  first  of  the  year  we  have  employed 
an  excellently  fitted  female  physician  for  this  department  of  our 
work,  and  the  percentage  of  the  total  number  of  detained  infected 
cases  applying  for  treatment  by  the  clinic  has  gratifyingly  increased. 


Month. 

Number  of 

diseased 

cases. 

Treated  in  clinio. 

Number. 

Per  cent. 

1912. 
January 

43 
Z3 
38 
48 
54 
29 
40 

25 
13 
26 
30 
29 
25 
33 

56  1 

February 

56.5 

March 

68.4 

April 

62.5 

May 

53.7 

Innn  . 

86  2 

July 

82.5 

Of  these  181  cases  treated  by  Dr.  Campbell  at  the  clinic,  129  have 
been  discharged  and  cured;  42  cases  left  without  completing  their 
course  of  treatment  and  disappeared.  Of  the  129  cases  mentioned 
above,  dismissed  as  cured,  only  6  have  had  recurrences,  3  of  whom 
had  refused  to  have  the  Bartholinian  glands  slit  open  for  treatment. 

In  addition  to  the  above  cases,  6  cases  of  syphilis  were  treated 
under  our  auspices  at  the  hospital,  and,  after  injections  of  salvarsan 
and  the  disappearances  of  clinical  evidences  of  disease  under  this  and 
subsequent  treatment,  had  their  books  returned  to  them  subject  to 
observation  and  control. 

The  gonorrhea  cases  have  to  undergo  three  successive  examinations, 
followed,  wliere  advisable,  by  a  tentative  nitrate  of  silver  injection. 
After  three  examinations  and  the  nitrate  of  silver  injection  show  the 
absence  of  acute  or  chronic  inflammatory  clinical  symptoms  and  of 
the  Neisser's  organisms,  the  patient  has  her  book  returned  to  her,  and 
is  thereby  entitled  to  take  up  her  trade  again. 

We  therefore  can  not  agree  with  those  who  claim  gonorrhea  in- 
curable, and  give  this  reason  for  an  alleged  inefficiency  of  sanitary 
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reg^ulation.  Our  results  have  proved  the  fallacy  of  this.  A  cure 
of  syphilis  can  never  be  absolutely  claimed,  but  in  practically  all 
cases  a  rational  treatment  insures  at  least  a  temporary  innocuousness 
to  others,  which  should  be  controlled  by  regular  examinations. 

Let  us  look  over  the  statistics  made  by  honest,  painstaking,  and 
impartial  investigators  regarding  the  effect  of  regulation  upon  public 
health.  Statistics  of  such  a  nature,  to  be  of  any  value,  must  fulfill 
peculiar  conditions.  During  the  term  of  obsers'ation  the  material 
must  be  practically  unvarying  as  to  age,  physical  strength,  and 
conditions  of  life  and  living.  The  medical  control  must  be  constant 
and  accurate,  and,  where  comparisons  shall  be  deemed  valid,  similar 
standards  must  prevail.  The  armies  of  the  various  nations  are  the 
only  large  bodies  of  men  that  fulfill,  to  a  nearly  ideal  degree,  all 
these  claims,  and  we  shall  occupy  ourselves  chiefly  with  army  reports. 

In  1871  tlie  British  Royal  Commission  and.  in  1879,  a  select  com- 
mittee were  appointed  to  investigate  the  effect  of  the  contagious-dis- 
eases prevention  act.  This  was,  as  you  all  know,  an  act  providing  for 
the  compulsory  medical  examination  of  prostitutes  and  by  detention 
in  the  hospital  of  those  found  diseased  in  garrison  towns.  The  direct 
evidence  collected  by  these  two  official  bodies  was  strongly  in  its 
favor,  alike  with  the  diminution  of  disease  among  the  troops  in  the 
protected  towns,  the  absence  of  complaints,  and  the  good  effects  on 
public  order,  to  which  clergymen  and  other  residents  testified.  The 
majority  of  the  committee  reported  accordingly  after  a  three  years' 
inquiry.  Agitation  against  the  act  by  purists  and  moralists  became 
very  violent,  however,  and  in  1883  the  House  of  Commons,  with  the 
usual  understanding  of  legislative  bodies  for  medical  affairs,  passed 
resolutions  condemning  compulsory  examination  by  a  vote  of  182  to 
110. 

In  order  to  let  you  see  the  character  of  some  of  the  evidence  gath- 
ered by  these  committees  of  skilled  observers,  I  will  show  you  their 
comparative  table  demonstrating  the  decline  in  cases  of  venereal 
diseases  in  towns  protected  by  the  contagious-diseases  prevention 
act  and  in  unprotected  towns.  Primary  sores,  secondary  syphilis, 
and  gonorrhea  are  considered  separately. 


Influence  of  British  contagious  diseases  itrevention  act  on  army  health. 


Decline  for— 

I'criod. 

Primary  sores. 

Secondary  S3rphilis. 

.     Gonorrhea. 

Not  sub- 
ject. 

Subject. 

Not  sub- 
ject. 

Subject. 

Not  sub- 
ject. 

Subject. 

1861-1872 

1860-1873 

Per  cent. 

9 

2G 

Per  cent. 
40 
60 

Per  cent. 

.5 

10 

Per  cent. 
19 

Per  cent. 
3 

IS 

Per  cent. 

s 
2.1 
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That  even  a  not  very  humanely  conducted  control  by  police  ad- 
ministration is  effective,  in  spite  of  the  often-expressed  doubts,  is 
shown  by  the  gradually  lessening  number  of  attempted  escapes  from 
control,  and  the  number  recovered  by  the  police,  in  Paris,  as  reported 
before  the  Brussels  congress. 

Only  the  first  and  last  years  are  given  here: 

Report  of  the  Conference  InternationaJe  pour  la  Propliylaxie  de  la  Syphilis  et  des 
Maladies  V^n^riennes,  Brii,velles,  1909. 


Year. 

tered. 

Dis- 
appeared. 

Restored 

to 
control. 

1888 

1        4,591 

1,779 

1,491 
1  .?o« 

1889 

'        1, 591 

2,125 

18% 

j        5,900 

1, 190                615 

1898 

!      (>.ois 

344                49» 

I 

Parent-Duchatelet.  Behrend.  Hiigel,  and  many  other  American 
and  European  authors,  and  nearly  all  other  writers  prior  to  1850, 
never  doubted  that  the  immense  sanitary  advantages  from  that  kind 
of  regulation  were  easily  demonstrable. 

The  eminent  Russian  physician,  Stiirmer,  is  authority  for  the 
statement  that,  in  Russian  cities,  when  control  is  released,  venereal 
diseases  increase,  and  that  the  reverse  happens  when  control  is  taken 
up  again.  In  the  city  of  Dorpat,  well  known  on  account  of  the  severe 
character  of  its  local  venereal  diseases,  the  commander  of  the  gar- 
rison reported,  in  1898.  that,  after  three  years  of  effective  regulation, 
not  1  out  of  1.000  men  stationed  there  had  contracted  syphilis  during 
the  year. 

Statistics  from  Xorway,  especially  from  Christiania,  indicate  the 
same  relations  between  control  and  prevention  of  diseases.  The 
Italian  army  statistics  show  an  undoubted  increase  of  the  spread  of 
venereal  infections  after  the  abolition  of  regulation.  You  may  judge 
for  yourselves  from  a  comparative  statistical  table  of  the  morbidity 
from  venereal  diseases  in  some  of  the  various  European  armies  dur- 
ing the  20  years  from  1876  to  1895,  inclusive.  The  arrangement  of 
the  countries  begins  with  the  one  where  regulation  is  strictest,  and 
passes  gradually  to  the  one  where  it  has  been  abolished. 
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Admission  to  hospital  for  venereal  diseases  per  1,000  in  European  armies. 


Year. 


1876. 
1877. 
1878. 
1«79. 
1«80. 
1681. 
1882. 
1883. 
1884. 
1885. 
1686. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1693. 
1894. 
1895. 


German. 


28.8 
30.0 
36.0 
38.5 
34.9 
39.2 
41.0 
38.2 
34.5 
32.6 
29.7 
28.6 
26.3 
26.7 
26.7 
27.2 
27.9 


French. 


57.0 
57.8 
59.7 
63.7 
65.8 
60.6 
62.0 
58.9 
52.1 
50.7 
49.6 
51.6 
46.7 
45.8 
43.8 
43.7 
44.0 
42.8 
40.8 


Austrian. 


65.8 
66.9 
75.4 
81.4 
75.7 
79.0 
73.7 
73.3 
73.5 
69.0 
65.8 
64.4 
65.4 
65.3 
65.4 
63.7 
61.6 
64.5 
64.8 


British 
(home). 


146.5 
153.2 
175.5 
179.5 
245.9 
245.5 
246.0 
260.0 
270.7 
275.4 
267.1 
252.9 
224.5 
212.1 
212.4 
197.4 
201.2 
194.6 
182.4 
173.8 


British 
(India). 


203.5 
224.4 
291.6 
253.3 
249.0 
259.6 
265.5 
271.3 
293.5 
342.6 
385.8 
361.4 
372.2 
481.5 
603.6 
400.7 
409.9 
406.0 
511.4 
522.3 


I  have  been  informed  that  until  lately  our  own  Army  and  Navy 
showed  the  same  conditions  as  the  English. 

In  the  light  of  these  investigations  into  the  usefulness  of  sanitary 
control,  we  feel  that,  regardless  of  the  outcries  of  so-called  purists 
and  moralists,  further  efforts  with  regulation  are  certainly  justified. 

The  attitude  of  the  American  public  is  not  as  forbidding  as  these 
people  would  make  us  believe.  Cities  like  Chicago,  Cincinnati,  and 
Sacramento,  whose  representatives  have  inspected  our  work,  have 
made  requests  for  samples  of  our  forms  and  for  information  regard- 
ing our  methods,  with  a  view  to  introducing  both. 

We  wrote  to  every  city  of  over  25,000  inhabitants  in  the  United 
States,  asking  for  and  receiving  from  83  information  as  to  the  pres- 
ence or  absence  of  regulation  in  their  municipalities,  their  means  for 
the  prevention  of  the  spread  of  venereal  diseases,  and  the  effect  of 
either. 

Thirty  of  these  cities  tolerate  prostitution  under  all  degrees  of 
regulation,  from  the  merest  apology  to  well-organized  systems,  and 
claim  generally  satisfactory  results.  Fifty-three  cities  claim  to  pro- 
hibit prostitution  absolutely ;  26  of  them,  mostly  New  England  towns, 
like  Fall  River,  Worcester,  Lowell,  and  New  Bedford,  claim  satis- 
factory results  and  total  absence  of  prostitutes.  All  Massachusetts 
cities  of  this  category  assert  with  strange  unanimity  that  their  young 
men,  if  sexually  inclined,  go  to  Boston  to  gratify  their  desires,  whilst 
Boston,  in  the  report  sent  us,  states  its  absolute  prohibition  of  prosti- 
tution. Nothing  more  convincing  of  the  necessity  of  sanitary  regula- 
tion could  be  given  than  the  answers  to  these  questions  offer  in  their 
totality,  and  I  sincerely  regret  that  the  lack  of  time  does  not  allow 
me  to  read  you  this  interesting  documentary  evidence. 
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The  voices  of  those  who  come  into  close  contact  with  these  ele- 
ments of  our  society,  who  see  their  daily  life  and  know  intimately 
their  associates,  their  practices,  and  their  various  ramifications 
extending  into  all  parts  of  our  social  structure,  speak  loudly  enough 
for  the  benefits,  for  the  desirability,  of  regulation,  but  they  are 
timid  as  yet,  and  are  drowned  by  the  vociferous  outbursts  of  the 
purists. 

Even  such  a  highly  intelligent  and  conscientious  official  as  Police 
Oommissioner  O'Meara,  of  Boston,  writes  in  his  most  interesting 
Record  of  the  Enforcement  of  the  Law  against  Sexual  Immorality 
(since  Dec.  1,  1909,  to  1911) : 

If  a  future  police  commissioner  were  intending  to  pursue  the  same  course 
with  respect  to  the  business  of  vice  that  has  been  followed  for  four  years,  I 
should  advise  him  that  he  might  expect  loyal  support  from  the  police,  when 
once  he  had  convinced  them  that  he  was  in  earnest,  little  encouragement  from 
courts,  bitter  hostility  from  persons  whose  profits  were  curtailed,  indifference 
from  the  public,  and  from  a  few  enthusiasts  in  the  name  of  social  purity, 
whose  admirable  purposes  are  not  sustained  by  straight  and  intelligent  think- 
ing, he  would  be  sure  to  receive  some  measure  of  abusive  criticism. 

A  certain  sort  of  sanitary  regulation  we  must  have.  We  need  it 
for  the  protection  of  the  coming  generation,  for  the  protection  of 
our  youth,  of  our  Nation's  manhood  and  womanhood,  and  especially 
for  the  protection  of  the  unfortunate  women,  the  victims  of  social 
imperfections  and  cruel  misfits,  to  correct  which  it  may  take  cen- 
turies to  come  and  we  can  not,  dare  not  wait. 

But  just  as  much  as  we  advocate  regulation,  we  want  it  a  different 
kind  from  what  it  has  been  in  the  past — a  new  regulation  unadulter- 
ated with  persecution.  No  regulation,  we  believe,  will  ever  gain  the 
sanction  of  right-minded  people  or  gain  its  end  unless  it  is  first 
and  principally  based  upon  an  absolutely  helpful  and  fair  dealing 
with  the  prostitutes  themselves. 

The  second  Brussels  conference  passed,  as  resolution  No.  2,  "  That 
prostitutes  suffering  from  venereal  maladies  ought  to  be  considered, 
not  as  criminals,  but  as  patients."  We  go  further  than  that.  We 
consider  all  the  city's  prostitutes  as  patients  of  our  clinic,  to  whom 
we  extend  the  helping  hand  of  the  medical  friend  and  adviser,  and 
last,  but  not  least,  of  the  educator.  We  educate  them  to  the  knowl- 
edge of  the  perils  of  their  trade,  and  of  the  benefits  to  be  derived 
from  a  controlling  institution  like  the  municipal  clinic. 

We  gain  their  confidence  by  absolutely  fair  and  dignified  treat- 
ment, coupled  with  the  convincing  assurance  that  no  graft  of  any 
kind  is  sheltered  or  condoned. 

We  raise  their  self-esteem  by  making  them  feel  that  the  trifling 
examination  fee  charged  (or  remitted,  if  financially  distressed)  for  a 
temporary  clean  bill  of  health  in  a  perilous  trade  gives  them  a  right- 
ful claim  to  free  medical  treatment,  should  the  misfortune  of  infec- 
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tion  befall  them.  This  free  treatment  entitles  them  to  paid-for  hos- 
pital care,  if  desirable  or  necessary,  and  exempts  them  from  an  objec- 
tionable and  sometimes  humiliating  demonstration  before  student 
classes.  And  let  me  add  right  here,  although  we  enforce  no  lock- 
hospital  methods,  but  have  our  patients  distributed  in  regular  order 
of  admissions  throughout  the  wards,  we  register  onlj^  one  escape 
among  all  the  hospital-confined  cases. 

We  educate  these  women  by  impressing  upon  their  generally  dull 
and  undeveloped  minds  the  ever-present  danger  of  infection,  with 
its  disastrous  consequences,  and,  through  the  oral  instruction  of  our 
medical  staff,  teach  them  as  well  as  possible  to  examine  their  visitors 
and  recognize  the  symptoms  of  venereal  disease,  if  present. 

I  have  exhibited  the  cards  we  place  on  the  inside  of  each  and  all 
inmates'  doors  to  their  private  rooms  for  the  information  and  benefit 
of  the  patrons  of  these  resorts.  They  call  upon  the  visitor  to  in- 
spect the  girl's  book  and  to  convince  himself  of  an  official  examina- 
tion having  been  made  within  the  preceding  five  days.  These  cards 
help  us  toward  the  regularity  of  our  control,  but,  at  the  same  time, 
avoid  the  raising  of  a  feeling  of  false  security  in  the  public  mind  by 
announcing  that  in  spite  of  all  these  precautionary  measures  no 
guaranty  of  safety  can  be  assured. 

The  large  and  growing  percentage  of  infected  women  that  apply 
for  treatment  in  our  clinic  relieves  us  from  the  reproach  that  our 
system  of  regulation  drives  these  unfortunates  into  other  parts  of 
the  State  or  country,  where,  unhindered  by  regulation,  they  might 
continue  their  trade. 

We  are  free  from  all  kinds  of  political  influence.  We  were  severed 
accidentally  from  the  McCarthy  board  of  health,  which  created  our 
advisory  committee.  A  judicial  decision  unseated  several  of  the 
board's  members,  among  them  its  president,  an  ex  officio  member  of 
our  committee,  who  lost  his  membership  through  this  decision. 
Wlien  our  committee,  in  March,  1912,  approached  Mayor  Rolph's 
newly  appointed  board  of  health  with  the  request  to  take  over  the 
municipal  clinic,  with  its  fully-paid-for  equipment  and  its  cash  sur- 
plus in  the  bank,  in  order  to  relieve  the  committee  from  its  labors, 
we  were  refused.  Not  being  willing  to  abandon  a  task  which  the 
men  who  were  in  it  had  recognized  as  most  important  and  beneficial 
to  the  community  at  large,  the  committee  continued  its  work  alone, 
independently  of  the  board  of  health,  but  with  the  gratifying  pro- 
tection and  active  support  of  the  police  authorities,  executive,  and 
judicial.  They  have,  after  faithfully  watching  our  endeavors, 
learned  to  trust  us,  and  I  may  say,  simply  stating  a  fact,  that  we 
enjoy  at  the  present  time  the  confidence  alike  of  the  legal  authorities 
and  the  poor  unfortunates  whom  we  consider  our  wards. 
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The  greater  part  of  this  encouraging  result  could  only  be  gained 
by  the  tactful  and  efficient  services  of  our  entire  staff,  their  assist- 
ing nurses,  the  police  officers,  the  office  force,  and  by  the  enthusiastic 
devotion  of  the  clinic's  superintendent. 

This  spirit  made  possible  the  fact  that,  although  rescue  work  is 
not  included  in  our  program  and  no  missionary  work  attempted, 
still,  in  the  short  time  of  our  existence,  121  women  were  led  into  the 
decent  paths  of  society  and  cared  for  during  thef  intermediate  period, 
until  appropriate  work  could  be  provided  for  them.  Forty  of  them 
have  returned  to  their  former  life;  the  others  have,  to  the  best  of 
our  knowledge,  not  relapsed  up  to  date. 

In  addition,  six  neophytes  were  saved  from  entering  a  life  of 
shame,  and  five  girls  under  the  age  of  consent  (18  years)  were  turned 
over  to  the  care  of  the  juvenile  court. 

Through  the  activity  of  our  institution  our  officers  arrested  12 
white  slavers,  who  were  prosecuted,  some  in  the  Federal  and  some  in 
the  State  courts,  with  the  result  that,  in  these  most  difficult  cases, 
8  were  convicted,  only  2  acquitted,  and  2  are  still  awaiting  trial. 

Appreciating  the  opportunities  that  our  institution  furnishes  for 
the  discovery  of  this  class  of  criminal  cases,  the  municipal,  and 
especially  the  Federal,  authorities  continually  ask  our  help  and  assist 
us  in  our  efforts. 

You  will  easily  see  that  our  work  does  not  oppose  or  hamper 
rescue  work  or  educational  efforts  of  the  society  for  sex  hygiene  type. 
On  the  contrary  it  materially  helps  every  kind  of  work  for  the  better- 
ment or,  if  you  will,  the  abolition  of  these  sad  conditions,  and  we  are 
most  willing  and  glad  to  assist  in  everj^  possible  way. 

Fortunately  for  the  work  our  independence  from  politics  permits 
us  to  fill  positions  on  the  basis  of  merit  only,  and  it  is  perhaps  this 
favorable  administrative  condition  that  caused  the  incumbent  presi- 
dent of  the  board  of  health,  a  lawyer  of  high  standing  and  reputation, 
to  express  to  the  author  of  this  paper  his  opinion  "  that  the  present 
independent  state  of  the  municipal  clinic  should  be  preserved,  so  that 
persistent  and  sometimes  irresistible  political  demands  for  appoint- 
ments might  be  ignored." 

If  I  may  formulate  certain  requirements  for  the  success  of  modern 
institutes  for  the  sanitary  regulation  of  prostitution,  the  following 
would  be  fundamental : 

(1)  Prostitution,  if  regularly  and  officially  supervised,  although 
morally  and  socially  abhorred,  should  not  be  punishable  criminally; 
its  regulation  should  be  left  to  municipalities  or  counties. 

(2)  The  display  of  a  spirit  of  helpful,  dignified  sympathy  by  the 
institutional  officers  and  employees  for  the  unfoi-tunates  who  come 
under  their  administration. 
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(3)  A  persistent  effort  to  educate  the  clients  of  the  institution  to 
the  perils  of  their  trade,  to  the  methods  of  their  avoidance,  and  to 
an  appreciation  of  the  institute's  beneficial  services  for  their  pro- 
tection. 

(4)  The  inculcation  of  self-dependence  by  charging  a  small  ex- 
amination fee,  sufficient  to  maintain  the  expenses  of  the  institution, 
and  thereby  insuring  free  and  private  medical,  ambulatory,  and 
(unlock)  hospital  treatment.  This  could  be  so  arranged  as  to  have 
the  landladies  assume  part  or  all  of  the  charges. 

(5)  A  police  detail  attached  to  the  institution  for  surveillance  and 
rounding-up  of  delinquents  by  specially  fitted  officers. 

(6)  Control  of  examination,  to  be  lielped  by  cards  similar  to  ours 
affixed  in  the  private  rooms  of  houses  of  prostitution,  calling  for  in- 
spection of  certificates  of  examination  by  the  visitors,  but  disabusing 
their  minds  as  to  a  possible  feeling  of  absolute  safety. 

I  firmly  believe  that  if  institutions  for  the  sanitary  regulation 
of  prostitution  were  established  and  carried  on  along  these  lines 
throughout  our  country  the  number  of  infections  with  venereal  dis- 
eases would  be  very  materially  lessened,  the  injuries  as  well  as  the 
opprobrium  resulting  from  the  existence  of  prostitution  greatly 
diminished,  and  a  class  of  human  beings  benefited  for  whose  debase- 
ment and  degradation  our  vaunted  civilization  must  be  proclaimed 
chiefly  responsible. 
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THE  ERADICATION   OF   THE   SOCIAL   DISEASES   IN  LARGE   CITIES. 
Robert  N.  Wilson,  M.  D.,  Philadelphia. 

I  am  here  to-day  to  discuss  definite  conditions  and  definite  means 
of  cure.  No  more  time  need  be  spent  in  discussing  the  possibility  or 
the  impossibility  of  eradicating  the  contagious  social  diseases — syphilis 
and  gonococcus  infection — than  in  relating  their  ubiquity  or  their 
influence  on  all  classes  of  all  society.  Suffice  it  to  say  that  rich  and 
poor,  intelligent  and  stupid,  moral,  immoral,  and  unmoral,  innocent 
and  guilty  are  paying  the  price  of  centuries  of  an  ignorant,  ill- 
considered,  false  modesty  in  terms  of  morbidity  and  mortality  that 
probably  surpass  the  sum  of  all  other  contagious  influences  combined. 
If  a  computation  were  made  of  the  acute  venereal  infections,  their 
complications  and  active  sequelae,  the  brain  and  cord  lesions,  the 
insanities  and  idiocies,  the  inherited  and  acquired  deformities  and 
destructive  lesions,  the  partially  and  totally  blind,  the  abortions  and 
stillbirths,  the  operations  on  the  abdomens  of  the  innocent  as  well  as 
of  guilty  women,  the  male  and  female  sterility,  the  army  of  infant 
deaths,  the  apoplexies,  the  lowered  vitalities  of  those  not  manifestly 
diseased,  the  moral  bias  and  weakness,  and  the  degeneracies  of  mind 
and  heart  directly  or  indirectly  traceable  to  the  so-called  social 
diseases,  there  would  result  a  seriousness  and  perhaps  a  tendency  to 
reflection  throughout  humankind  that  would  forecast  at  least  a  pro- 
found upheaval.  The  physical  results  form  only  the  beginning  of 
the  influence  of  the  social  diseases  on  the  world  at  large.  The  broken 
homes,  the  divorces,  the  desertions,  the  suicides,  the  incapacity  for 
work,  the  wages  lost,  the  hospitals  and  asylums  rendered  necessary, 
the  cost  of  treatment,  form  only  a  few  of  the  points  at  which  the  dis- 
eases of  immorality  impinge  on  both  the  innocent  and  the  guilty 
portions  of  society.  It  seems  incredible  that  up  to  the  present 
syphilis  and  gonococcus  infection  are,  officially  speaking,  nonexistent, 
and  that  as  far  as  the  national,  and  to  a  great  extent  the  municipal, 
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authorities  are  concerned,  are  deserving  only  of  contempt  or  com- 
plete disregard.  In  the  army  and  the  navy  alone  are  they  officially 
recognized  by  the  Federal  Government  as  diseases.  The  horde  of 
immigrants  that  enters  this  country  every  year  is  examined  for  every 
infection  save  these  two.  The  accurate  and  actual  cause  is  placed 
on  the  death  certificate  the  country  over  in  cverv^  instance  save  of 
these  two  diseases. 

There  is  before  us,  therefore,  a  task  to  which  society  at  large,  and 
especially  the  medical  portion  of  it,  must  straightway/  address  itself. 
The  fact  that  the  problem  ramifies  in  and  out  through  animal 
passion  and  private  and  public  immorality  renders  it  more  difficult, 
to  be  sure,  but  none  the  less  insistent  and  none  the  lens  finally  solu- 
ble. Smallpox  once  appeared  hopelessly  and  permanently  beyond 
control;  tuberculosis  was  only  recently  regarded  with  complacent 
resignation.  The  social  diseases  await  the  same  sharp  awakening 
of  a  people  that  have  been  too  long  asleep  and  the  application  of 
measures  that  are  within  our  grasp,  in  spite  of  all  pessimism  to  the 
contrary.  The  practical  proposition  before  us,  as  an  intelligent 
people,  is  as  follows  : 

It  seems  justifiable  to  estimate  that  there  are  approximately  500,- 
000  public  prostitutes  constantly  in  the  United  States,  all  of  whom 
are  infected  sooner  or  later  and  constantly  reinfected  with  venereal 
disease.  This  estimate  is  based  upon  the  figures  of  the  last  census, 
which  records  three  cities  of  the  fii-st  class  of  over  1.000,000  popula- 
tion. In  these.  New  York,  Chicago,^  and  Philadelphia,  I  estimate 
roughly  (and  merely  as  a  basis  for  argument)  about  8,000,  8,000,  and 
5,000  public  prostitutes,  respectively,  in  all  21,000.  There  are  five 
cities  of  the  second  class  (100,000-500,000),  in  each  of  which  we  may 
safely  estimate  1,500  public  women,  except  in  the  case  of  San  Fran- 
cisco, where  the  figure  is  placed  at  5,000,  making  a  total  of  12,500. 

There  are  11  cities  of  the  third  class  (500,000-250.000),  in  each 
of  which  we  may  perhaps  estimate  600  public  prostitutes,  totaling 
6,600.  There  are  31  cities  of  the  fourth  class  (250,000-100,000),  in 
each  of  which  we  estimate  the  presence  of  at  least  400  public  womeil, 
totaling  12,400.  There  are  59  cities  of  100,000  to  50,000  population, 
in  each  of  which  we  estimate  about  350  public  prostitutes,  totaling 
20,650.  There  are  120  cities  of  50,000  to  25,000  population,  in  each 
of  which  we  estimate  about  300  public  prostitutes,  totaling  36,000. 
There  are  2,176  cities  below  25,000  population,  in  each  of  which  we 
estimate  the  presence  of  200.  making  a  total  of  435,200  public 
women.  Adding  these  figures  together  Ave  obtain  from  data  that 
must  certainly  be  regarded  as  leaning  far  on  the  conservative  side 

'  These  figures  do  not  approximate  those  of  the  police  estimates  in  New  York 
«t)d  Chicago. 
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a  total  for  the  country's  army  of  professional  prostitutes  of  at 
least  544,350,  Assume  then  for  a  moment  that  these  544,350  public 
women  earn  on  an  average  of  $500  annually,  a  figure  far  below  that 
which  is  known  to  be  the  average  among  women  of  this  type.  The 
sum  total  from  such  a  computation  is  $272,175,000. 

Ultraconservative  estivMte  of  the  nuniher  of  public  female  prostitutes  and  their 

parmngs. 


Cities-  JiJ^'i?.        Total. 


New  York,  Chicago,  Philadelphia  

o  cities  of  the  second  class,  plus  San  Francisco  (5,000^. . 

11  cities  of  the  third  class 

31  cities  of  the  fourth  class 

59  cities  of  the  fifth  class 

120  cities  of  the  sixth  class 

2, 176  cities  of  the  class  ha\Tiig  under  25,000  population . 


544,350 


Earnings,  $272,175,000.    Ultraconservative  estimate  of  average  earnings  per  year,  $500. 

Estimating  three  clandestine  prostitutes  for  every  one  of  the 
544,350  public  prostitutes,  there  is  obtained  a  total  of  1,633,050, 
probably  a  low  estimate. 

Estimating  the  earnings  of  each  of  these  as  $250  per  year,  the  total 
obtained  is  $408,262,500,  probably  a  small  portion  of  the  money  that 
actually  changes  hands  in  clandestine  immorality. 

As  a  matter  of  fact,  there  is  every  reason  to  believe  we  are  spend- 
ing on  immorality  and  the  social  diseases  (estimated  on  the  basis  of 
500,000  public  prostitutes  and  1,000.000  clandestine  prostitutes  the 
latter  a  ridiculously  low  estimate),  no  estimate  being  included  to 
cover  the  care  of  the  sick,  blind,  insane,  paralytic,  or  the  expense  of 
infant  funerals,  not  less  than  $3,000,000,000.  At  the  same  time  we 
expend  upon  the  allies  of  prostitution,  intoxicating  liquore,  $2,000,- 
000,000;  tobacco,  $1,200,000,000. 

We  are  spending  practically  nothing  of  official  time  or  money 
upon  the  study  and  control  of  the  harvestings  of  these  three  in- 
fluences, the  first  of  which  is  gonococcus  disease. 

GONOCOCCUS  DISEASE. 

There  is  no  infectious  disease  that  compares  in  frequency  with 
gonococcus  infection.  Thus,  there  are  approximately  500,000  public 
prostitutes  constantly  in  the  United  States,  all  of  whom  are  infected 
sooner  or  later  and  constantly  reinfected  with  this  disease.  They  be- 
come permanent  foci  for  the  spread  of  contagion  to  both  the  inno- 
cent Jind  guilty  public. 
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One  of  the  daily  journals  has  found  occasion,  in  its  editorial 
column,  to  call  in  question  the  accuracy  of  our  statement  that  there 
are  in  this  country  well  over  1,000,000  clandestine  prostitutes — 
namely,  those  who  earn  only  a  portion  of  their  income  from  im- 
moral practices,  and  endeavor  to  maintain  an  outward  appearance 
of  respectability.  No  one  has  studied  or  investigated  the  conditions 
in  the  cities  without  being  speedily  convinced  that  for  every  public 
and  professional  prostitute  there  are  from  three  to  five  or  more  so- 
called  clandestinely  immoral  girls.  No  one  can  fix  an  accurate  per- 
centage covering  the  immoral  element  in  any  factory  or  mill  or 
department-store  population,  or  any  correct  number  of  the  oflSce 
workers  or  servants  or  waitresses,  or  of  those  who  have  nothing  to 
do  except  dress  and  idle,  who  accept  a  return  for  favors  given  either 
in  the  form  of  finery,  or  clothing,  or  of  money  itself. 

We  need  not  estimate  a  very  large  percentage,  therefore,  of  the 
girls  of  any  one  of  the  myriads  of  mills  and  factories  and  depart- 
ment stores  throughout  this  broad  land  to  total  1,000,000  clandestine 
prostitutes.  To  one  who  knows  the  15,000,000  young  men  and  the 
very  many  middle-aged  and  even  old  men,  and  the  extent  to  which 
they  prostitute  womankind,  such  an  insignificant  total  as  1,000,000 
clandestine  prostitutes  does  not  begin  to  correspond  or  to  include  the 
actual  army  of  more  sinned  against  than  sinning  girls  and  women 
who  add  to  their  oftentimes  unlivable  wages  by  immoral  means  after 
once  being  forced  below  the  surface  by  male  obliquity  and  dishonor 
and  by  their  own  weakness  in  the  face  of  an  almost  insurmountable 
temptation. 

Probabl}'^  not  one  of  these  clandestinely  immoral  girls  escapes  in- 
fection with  gonococcus  disease  for  more  than  a  brief  period.  Few, 
if  any,  are  cured.  Very  few  have  the  benefit  of  either  diagnosis  or 
treatment  until  they  arrive  at  the  operating  t^bla 

If  we  go  still  further  and  name  every  immoral  man  a  prostitute  of 
either  the  public  or  clandestine  type  we  more  than  double  our  fig- 
ures. It  is  estimated  here  and  abroad  that  considerably  over  50  per 
cent  of  young  men  and  boys  the  country  over  contract  gonococcus 
disease.  This  estimate  is,  in  my  opinion,  very  conservative.  Of  the 
case  histories  in  one  large  city  hospital  the  house  cases  gave  49.9 
per  cent  of  the  males  over  21  years  of  age  admitting  gonorrheal  in- 
fection in  their  past  history  and  10.9  per  cent  as  having  been  infected 
with  syphilis. 

Through  marriage  with  the  upward  of  50  per  cent  of  15,000,000 
American  young  men  who  have  been  infected  (many  in  young  boy- 
hood) before  maturity  with  gonococcus  disease,  very  many  of  our 
15,000,000  innocent  young  girls  are  infected  and  brought  to  the  sur- 
geon's table  within  the  first  two  years  of  married  life. 
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According  to  official  figures,  about  the  equivalent  of  a  regiment  of 
men  are  constantly  incapacitated  by  gonorrhea  in  the  United  States 
Army.  The  percentage  is  not  very  different  in  the  Navy.  In  the  fac- 
tories and  mills  of  America  nearly  every  man  has  (or  has  had  at  some 
time)  gonococcus  disease. 

The  children's  wards  in  hospitals  are  seldom  free  for  long  at  a 
time  fi'om  epidemics  of  gonorrhea  among  little  girls. 

Approximately  one-seventh  of  all  the  blind  are  cases  of  gonorrheal 
ophthalmia. 

The  records  of  the  surgical  work  in  hospitals  would  indicate  that 
there  are  constantly  no  fewer  than  a  million  and  a  half  innocent 
American  women  the  victims  of  gonococcus  disease  contracted  from 
their  husbands,  many  of  whom  were  supposedly  cured  of  former 
infections. 

"  For  the  Navy  and  Marine  Corps,"  writes  Surgeon  Gates,  "  the  ad- 
missions to  the  sick  list  for  gonorrhea  since  1906  have  stood  first  in 
point  of  frequency  with  from  2,085  to  3,015  cases;  but  these  figures 
greatly  underestimate  its  prevalence,  for  there  was  no  record  of 
patients  not  actually  disabled.  The  figures  for  1909  show  an  increase 
to  5,861."  In  the  Public  Health  and  Marine-Hospital  Service  in  the 
past  20  years  117,336  cases  of  gonorrhea  were  treated,  with  an  annual 
average  of  4,889  cases. 

Lieut.  Col.  Kean,  of  the  Army,  says :  "We  have  swiftly  retrograded 
until  at  present,  and  for  more  than  a  decade,  the  American  Army  has 
maintained  a  shameful  preeminence,  in  this  respect  (venereal  in- 
fection), over  the  Army  at  home  of  any  of  the  great  powers."  The 
rate  of  gonococcus  infections  per  1,000  mean  strength  in  the  Army 
was  90.52  in  1911.  That  of  all  other  infectious  diseases,  excluding 
venereal,  was  only  16.744. 

As  the  result  of  ignoring  the  relation  between  the  moral  and  phy- 
sical health  we  face  the  following  with  respect  to  syphilis. 

SYPHILIS. 

"I  am  reproached  with  seeing  syphilis  evei*y where."  (Ricord.) 
Gen.  Van  R.  Hoff,  U.  S.  Army  Medical  Corps,  informs  us  that 
73,382  cases  of  syphilis  occurred  among  the  white  troops  in  the  Civil 
War.  In  the  Public  Health  and  Marine-Hospital  Service  about 
1,300,000  patients  have  been  treated  in  the  past  20  years.  Of  these 
106,090  were  cases  of  syphilis,  4,420  constituting  the  average  per  year. 

Blaschko  estimates  that  1  in  10  of  all  the  population  in  Berlin  is 
or  has  been  syphilitic. 

Both  here  and  abroad  it  has  been  shown  by  laboratory  tests  (Was- 
sermann)  for  syphilis  that  of  100  public  women  (prostitutes)  ex- 
amined, from  80  to  90  are  syphilitic.    Only  a  few  showed  open  signs 
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of  the  disease  (Dreyer  and  Meirowsky).  Le  Pileur  found  74  per 
cent  of  431  registered  prostitutes  syphilitic.  Finger,  of  Vienna,  has 
found  25  per  cent  of  all  prostitutes  in  an  actively  infectious  syphilitic 
state.  This  implies  the  presence  of  an  army  of  syphilitic  immoral 
women  in  this  country  alone,  and  at  least  an  equal  number  of  inno- 
cent syphilitic  victims  of  their  husbands'  disease  contracted  from 
these  public  women. 

A  conservative  estimate  would  probably  place  the  number  of 
syphilitics  in  the  United  States  among  the  millions.  Fournier  esti- 
mates that  one-seventh  of  the  male  population  of  Paris  is  syphilitic. 
In  many  of  the  European  villages  25  per  cent  of  the  population  is 
innocently  infected,  prostitution  being  in  some  districts  unknown. 
Citron  states  that  10  per  cent  of  all  the  wet  nurses  in  Dresden  are 
syphilitic. 

A  considerable  number  of  physicians  are  annually  infected  in  their 
medical  and  surgical  work.  One  prominent  genito-urinary  specialist 
(Morrow)  writes:  "More  than  50  cases  of  professional  syphilis  have 
come  under  my  observation." 

There  are  200,000  insane  persons  in  the  United  States,  costing 
$50,000,000  annually  for  maintenance,  of  whom  very  many  owe  their 
mental  unbalance  to  syphilis.  In  addition,  syphilis  leads  to  many 
of  the  cases  of  idiocy  and  feeblemindedness,  marasmus,  apoplexy, 
epilepsy,  club  feet,  hare  lip,  deaf  mutism,  blindness,  locomotor  ataxia, 
and  paresis.  These  cases  are  not  usually  classified  as  syphilitic, 
though  victims  of  the  disease. 

SOCIAL   CONDITIONS. 

It  will  be  well  in  passing  to  consider  the  social  conditions  influenc- 
ing the  spread  of  syphilis  and  gonococcus  disease. 

Always  and  in  every  instance  of  prostitution  it  may  be  assumed 
that  a  clean  girl  has  been  assisted  if  not  started  on  the  road  to  ruin 
by  an  unscrupulous  or  deliberately  bad  man. 

Prostitution,  notwithstanding  all  that  has  been  said  to  the  con- 
trary, is  an  organized  business.  It  could  not  live  except  by  the  de- 
liberate barter  of  the  bodies  and  souls  of  women. 

"  So  unwilling  are  women  to  debase  themselves  that  the  cadet,  the 
dance  hall,  the  Raines  law  hotel,  false  marriages,  drink,  and  even 
force  are  necessary  to  keep  the  hideous  thing  flourishing."  (Gen. 
Theodore  A.  Bingham,  ex-police  commissioner  of  New  York  City.) 

Tobacco  and  alcohol  have  very  often,  if  not  usually,  been  means 
of  inciting  the  boy  and  the  girl  to  practices  that  were  known  to  be 
unfair,  and  then  to  the  complete  lowering  of  the  standards  of  honor 
and  virtue. 

The  most  powerful  influence  fostering  prostitution  has  been  the 
vicious  and  unwarranted  teaching  that  the  physical  health  of  the 
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male  demands  a  different  standard  of  moral  and  physical  virtue  from 
that  of  the  female.  As  the  result  of  living  this  lie  for  centuries,  men 
have  brought  women  to  a  state  of  chronic  invalidism  and  to  a  social 
level  that  is  little  above  that  of  servants  to  a  sensual  male  appetite. 

Unattractive,  injudicious  home  surroundings,  lack  of  parental  com- 
radeship, poverty,  the  need  to  toil  for  small  returns,  lack  of  legitimate 
recreation,  these  things  have  driven  many  a  girl  from  an  unintel- 
ligent but  respectable  home  into  the  lap  of  prostitution. 

The  love  of  finery  and  dress,  the  opportunity  of  ready  money  in 
return  for  apparently  little  expenditure  of  time  and  effort,  the  first 
excitement  of  the  dissolute  life — these  things,  with  home  restrictions, 
often  fretfully  applied,  form  the  first  causes  of  the  lapse  from  the 
clean  to  the  immoral  life.  Probably  the  temptations  furnished  by  the 
display  in  department  stores,  the  dance  halls,  the  cafes,  and  the  thea- 
ters, are  equally  to  blame  with  the  utter  loneliness  and  fatigue  of  the 
average  working  girl. 

The  professional  male  and  female  cadet  can  be  found  everywhere. 
In  the  garb  of  fashion  and  elegance,  even  in  that  of  the  minister  or 
deaconness,  he  and  she  are  to  be  seen  on  the  lookout  for  young  girls 
in  the  stations,  the  trains,  in  the  stores,  at  the  steamboat  landings, 
even  in  the  country  towns.  Fifty  thousand  new,  young  girls  are 
induced  every  year  to  enter  the  ranks  of  prostitution  in  America  to 
fill  the  places  of  those  who  have  died. 

METHODS   OF    CONTROL. 

As  to  the  methods  of  control  of  prostitution,  with  a  view  to  the 
eradication  of  the  social  diseases: 

I  would  suggest  as  methods  that  have  not  yet  been  tried  out  the 
education  of  the  public,  men  and  women,  and  even  growing  boys 
and  girls,  in  the  facts  concerning  the  prevalence,  the  seriousness,  and 
the  means  of  prevention  of  the  social  diseases,  syphilis  and  gonococcus 
infection,  through  free  distribution  by  the  Federal  and  municipal 
authorities,  of  informing  literature,  advising  the  people  of  the  inti- 
mate association  of  prostitution  and  the  social  diseases. 

More  than  one  State,  very  recently  California,  and  even  New  York 
City,  in  a  restricted  measure,  have  placed  syphilis  and  gonococcus 
disease  upon  the  list  of  compulsory  reportable  diseases.  The  physi- 
cian is  required  to  register  and  report  the  patient  by  number,  not  by 
name,  thus  comj)elling  treatment  and  cure  when  possible,  yet  shield- 
ing him  or  her  from  publicity. 

Municipalities  should  furnish  free  laboratory  diagnoses  and  free 
dispensary  and  Avard  treatment  of  the  venereal  diseases.  In  the  long 
run  these  preventive  measures  would  prove  a  paying  investment. 
Every  hospital  should  be  required  to  maintain  free  wards  for  the 
treatment  of  syphilis  and  gonococcus  infection. 
GGGU2— VOL  4—13 9 
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No  method  will  succeed  except  the  rigid  enforcement  of  the  laws 
preventing  public  prostitution.  Almost  every  commonwealth  pro- 
vides for  the  punishment  of  the  owners  of  property  used  for  immoral 
purposes,  and  of  those  keeping  disorderly  or  immoral  houses,  and  of 
those  committing  fornication  and  adultery.  The  observance  of  these 
laws  will  prevent  very  many  of  the  instances  of  infection  with 
syphilis  and  gonococcus  disease.  The  contest  can  then  be  made 
purely  upon  a  health  basis  and  will  succeed.  The  following  are 
simple,  everyday  measures : 

The  raising  (by  statute)  of  the  age  of  consent  to  21  years.  In  one 
of  our  States  this  is  at  present  7  years,  in  two  it  is  10  years,  in  two 
12  years, .in  eight  14  years,  in  only  nine  is  it  over  16  years,  and  in 
none  over  18  years. 

The  teaching  of  every  young  woman  that  the  man  who  can  not 
offer  an  absolutely  clean  moral  record  is  not  likely  to  prove  a  safe 
husband  and  father  from  the  standpoint  of  transmissible  physical 
disease. 

The  insistence  of  the  marrying  woman  upon  the  submission  of  a 
certificate  from  her  own  physician  vouching  for  the  freedom  of 
her  prospective  husband  from  transmissible  disease,  as  far  as  such 
freedom  can  be  ascertained.  Such  diseases  should  include  syphilis, 
gonorrhea,  tuberculosis,  epilepsy,  and  alcoholism,  for  her  own  sake 
and  that  of  her  child. 

The  enactment  of  a  law  in  every  State  requiring  such  a  certificate 
of  health  from  both  parties  contracting  in  marriage,  prior  to  the 
issuance  of  a  license  to  marry. 

The  intelligent  education  of  the  boys  with  respect  to  the  invariable 
infectiousness  of  the  immoral  woman  and  the  practical  certainty  that, 
if  infected,  he  will  transmit  his  disease  to  others.  The  widest  possi- 
ble dissemination  of  the  knowledge  that  indiscriminate  kissing  is  one 
of  the  most  prolific  means  of  transmitting  venereal  disease  to  inno- 
cent persons,  especially  to  and  from  infants. 

The  abolishment  of  the  public  drinking  cup  and  glass,  and  the 
public  piece  of  soap  and  roller  towel. 

The  insistence  by  employers  upon  the  furnishing  at  regular  in- 
tervals of  a  physician's  certificate  of  health  by  all  cooks,  housemaids, 
nurse  girls,  wet  nurses,  hotel  and  restaurant  waiters,  and  barbers. 
One  large  railroad  system  at  the  present  time  requires  the  examina- 
tion at  stated  intervals  of  all  its  train  and  station  restaurant  em- 
ployees on  pain  of  dismissal  if  the  examination  is  refused. 

And  finally,  the  determination  of  the  people  that  they  have  in 
sj^philis  and  gonococcus  disease  two  contagions  that  can  not  be  dealt 
with  on  the  basis  of  mere  control.  Only  eradication  will  suffice  unless 
failure  is  anticipated  from  the  beginning.  To  admit  failure  in  ad- 
vance is  not  only  a  cowardly  part,  but  the  surest  road  to  defeat.     If 
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the  question  involves  the  extermination  of  prostitution,  prostitution 
must  go.  The  man  who  advises  legalizing  or  regulating  or  licensing 
prostitution  in  any  form  indorses  the  legalized  spread  of  disease.  As 
against  these  sane  measures,  aimed  at  the  final  ridding  of  the  people 
of  these  preventable  diseases,  we  find  offered,  boldly  and  without  a 
blush  for  the  effrontery  or  the  open  insult  to  honor  among  men  and 
women,  the  reglementation  of  prostitution.  Under  its  head  may  be 
grouped  all  the  methods  that  have  been  tried  and  found  wanting. 

Almost  invariably  the  argument  advanced  to  justify  the  further 
trial  and  establishment  of  these  antiquated  measures  consists  simply 
and  solely  of  the  claim  that  in  a  small  regulated  district,  usually 
related  in  some  particular  way  to  an  especially  well-controlled  body 
of  troops — like  the  garrison  or  Presidio  in  San  Francisco — that 
among  these  men  and  conditions  reglementary  measures  reduce  the 
total  incidence  of  new  infections.  No  one  who  has  studied  the  sub- 
ject would  venture  to  deny  this  assertion.  At  the  same  time,  we 
should  be  allowed  the  privilege  of  understanding  just  what  its  pro- 
visions mean.  Sight  has  been  altogether  lost,  for  instance,  of  the 
fact  that  in  San  Francisco  a  scant  2,500  are  reached  out  of  the 
total  5,000  and  upward  of  immoral  women.  The  clandestine  prosti- 
tute is  not  influenced  at  all.  Meanwhile,  the  police  are  sub- 
sidized, and  the  boys  and  young  men  of  the  town  and  country  are 
deluded  into  believing  that  there  actually  exists  that  thing  which 
they  desire,  namely,  a  safe  immorality.  The  five  thousand  and  up- 
ward public  women  whom  they  patronize  have  had  no  attention  what- 
ever paid  them.  Moreover,  at  least  one-sixth  of  the  entire  number 
of  public  prostitutes  die  and  must  be  replaced  before  each  new  year 
by  girls  from  clean  homes.  Those  who  tolerate  segi'egation  are  re- 
sponsible. All  of  this  presents  a  strong  analogy  to  the  influence  of 
the  preventive  packet  given  to  soldiers  and  sailors  in  the  .Vreiy  and 
Navy  when  off  duty.  There  results  a  small  reduction  of  the  annual 
incidence  of  venereal  disease,  but  the  scheme  has  only  a  wicked  final 
value. 

The  so-called  prophylactic  or  preventive  treatment  of  those  in- 
tentionally running  the  risk  of  infection  has  in  the  Army  reduced 
the  incidence  of  venereal  infection  in  10  years  just  5  per  1,000  of 
mean  strength.  In  1902  the  incidence  was  168.08  per  1,000.  In 
1911  it  was  163.49.  As  illuminating  these  figures  I  might  also  state 
that  in  the  year  following  the  withdrawal  of  beer  from  the  canteen  in 
the  Army  there  was  (by  official  figures)  a  fall  of  the  incidence  from 
155  to  150.  In  the  year  of  the  establishment  of  the  canteen  with 
beer  the  incidence  had  risen  among  the  troops  in  the  country  from 
81  to  138  per  1,000.  These  figures  hint  at  the  sequence  of  a  real 
cause  and  effect.  The  moral  influence  of  such  a  measure  is  eternally 
bad.     It  constitutes  an   admission  in   advance  that   the   individual 
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soldier  or  sailor  is  expected  to  dishonor  some  woman,  however  low 
she  may  have  been  forced  by  other  men  who  have  antedated  him — to 
dishonor  some  woman,  I  repeat— and  in  contracting  disease  from  her 
to  become  a  public  menace;  this  unless  he  take  immediate  precautions, 
and  perhaps  even  then ! 

And,  as  over  against  this,  I  ask:  Why  not  for  the  first  time  try 
enforcement  of  both  common  sense  and  the  law?  Why  not  attack 
shese  diseases  with  publicity  and  with  a  genuine  attempt  to  eradicate 
the  fostering  and  causal  influences  through  the  hygienic  purging  and 
sanitation  required  by  other  health  problems?  Why  not  employ  the 
methods  that  have  approved  themselves  in  other  and  similar  fields? 
Why  turn  to  procedures  that  have  failed  miserably  in  every  instance 
snd  in  every  country  in  which  they  have  been  applied  ?  I  answer,  it 
it  because  men  do  not  wish  to  relinquish  the  double  standard  of 
morals.  It  is  also  because  they  intend,  if  it  be  a  possible  thing,  to 
continue  prostitution  and  the  sale  of  the  souls  and  the  bodies  of 
women !  It  is  because  they  are  winking  at  the  fact  that  50,000  new, 
clean  girls  are  every  year  needed  in  this  country  to  take  the  place 
of  those  who  die  in  the  ranks  of  prostitution.  It  is  also  because 
they  are  willing  that  woman  should  remain  man's  physical  and 
moral  inferior  and  slave.  On  this  principle  is  based  the  argument 
©f  every  contest  for  the  regulation  and  continuation  of  vice. 

Are  we  proud  of  this  distinction,  or  shall  we  give  it  short  shrift, 
as  unworthy  of  intelligent  and  still  chivalrous  men  ? 

Thje  policy  of  silence  and  false  modesty  with  respect  to  prostitution 
and  its  diseases  has  cost  the  world  more  dearly  in  terms  of  morbidity 
and  mortality  than  any  other  influence  or  combination  of  influences. 
In  terms  of  baby  and  child  lives  alone  it  has  paid  its  way  with  a 
ghastly  toll. 

The  European  countries  are  one  by  one  relinquishing  police  super- 
vision and  the  medical  examination  of  prostitutes  on  the  ground 
tBut  by  these  means  and  measures  both  prostitution  and  the  spread 
%£  venereal  diseases  have  been  furthered. 

The  licensing  of  prostitutes  has  always,  through  the  establishment 
«ff  confidence  in  a  false  safety,  increased  the  danger  rather  than  dimin- 
ffihed  the  number  of  infections  of  those  with  whom  these  women  asso- 
eiate.  A  public  harlot  may  have  been  infected  within  ten  minutes 
after  receiving  her  certificate  of  freedom  from  venereal  disease.  As  a 
ffiatter  of  fact,  modern  methods  of  examination  demonstrate  that 
practically  every  prostitute  shows  distinct  evidence  of  one  or  both  of 
ihe  two  main  venereal  conditions,  though  she  may  appear  well  to  the 
fflbscrver.  Probably  a  thorough  examination  would  show  the  same 
•wlate  of  affairs  in  the  men  who  frequent  the  public  houses. 

Shall  I  cite  a  few  authorities  upon  the  question  as  to  whether  regle- 
aaentation  does  or  does  not  regulate? 
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The  vice  commission  of  Minneapolis  asserts :  "  The  position  of  en- 
forcement of  law  against  prostitution  is  unassailable." 

Lecour,  of  Paris :  "  Prostitution  is  increasing  in  Paris  in  spite  of 
the  strictest  regulation." 

Seligman:  "An  astounding  condition  of  corruption  among  police 
officials  and  direct  complicity  between  the  chief  of  police  and  the 
houses  of  ill  fame." 

Van  Ijsselstein:  "I  saw  that  the  attendance  at  the  public  houses 
increased  as  soon  as  the  report  spread  that  I  was  in  charge  of  the 
examinations." 

Neisser :  "  The  methods  actually  in  use  for  diminishing  the  evils  of 
prostitution  can  not  be  considered  effective." 

Blaschko:  "In  Berlin,  in  spite  of  regulation,  20  per  cent  of  the 
men  between  20  and  30  years  are  infected  each  year  with  gonorrhea.'" 

Mireuel :  "  The  more  regulated  prostitution  there  is  in  a  country 
the  more  prostitution  of  every  kind  will  develop." 

Morrow:  "This  system  (reglementation)  has  proved  to  be  defec- 
tive as  a  sanitaiT  scheme." 

And,  bearing  upon  the  assertion  that  segregation  does  not  segre- 
gate, I  may  venture  to  repeat  that  there  is  no  large  European  city, 
except  Hamburg  and  Bremen,  in  which  segregation  now  exists  as  an 
official  measure. 

Prostitutes  in  Europe. 


OflBcially  recrgnized  as  present  in— 

Paris. 

Vienna. 

Berlin. 

45,000 
6,000 

30,000 
3,063 

30,006 

2,016 

Brieux  says  through  The  Girl :  "  These  beastly  men  give  you  their 
foul  diseases,  and  it's  me  they  stick  in  prison.  It's  a  bit  thick, 
that  is." 

All  prostitutes,  clandestine  and  public,  whether  segregated  or  not, 
acquire  acute,  and  later  develop  chronic,  gonorrhea,  not  long  after 
entering  upon  the  life  of  prostitution.  I  have  already  stated  that 
modern  methods  of  examination  show  that  almost  100  per  cent  of 
public  prostitutes  have  syphilis.  Government  commissions  have  re- 
ported against  the  continuance  of  reglementation,  including  segrega- 
tion, in  England,  France,  Germany,  Scandinavia,  Denmark,  Belgium, 
and  Italy. 

The  vice  commission  of  Chicago  concludes:  "Constant  and  per- 
sistent repression  of  prostitution  is  the  immediate  method;  absolute 
annihilation  the  ultimate  ideal." 

What,  then,  is  to  be  gained,  T  ask,  by  temporizing  and  by  delay? 
Who  has  a  right  to  say  that  prostitution  and  the  social  diseases  can 
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not  be  eradicated  ?  A  genuine  attempt  has  never  been  made !  Every 
public  prostitute  is  known  by  name  and  address  to  the  police  of  a 
given  locality  for  the  purpose  of  collecting  a  nefarious  toll.  This 
demonstration  of  the  power  of  supervision  simply  convicts  the  authori- 
ties of  an  unwillingness,  not  of  the  inability,  to  dominate  the  situation 
for  the  good  of  the  public.  On  what  basis,  then,  is  the  demand  for 
the  regulation  of  vice  made?  Is  it  (1)  that  the  double  standard  of 
moral  and  physical  health  is  tolerable,  either  from  the  standpoint  of 
men  or  women?  or  (2)  that  women  constitute  a  race  of  beings  whom 
it  is  justifiable  to  subject  to  the  sensuality  of  men?  or  (3)  that  it  is 
permissible  to  allow  the  two  most  widespread  of  all  the  contagious 
diseases  to  be  fingered  and  dallied  with,  instead  of  boldly  grasped 
and  in  due  time  brought  under  the  same  control  that  has  all  but 
exterminated  yellow  fever  and  smallpox,  at  least  within  the  Ameri- 
can domain? 

I  answer  that  it  will  not  be  long  before  the  man  who  advocates 
such  a  craven  policy  and  such  a  public  dishonor  will  be  regarded  as 
unworthy  of  the  title  of  scientist  or  physician  and  will  be  consigned 
to  an  oblivion  that  swallows  all  save  those  who  strive  for  the  greatest 
good  of  the  greatest  number,  preferring  far  in  advance  of  selfish  male 
indulgence  the  health  and  the  lives  of  our  women  and  children. 


WEDNESDAY  MORNING,  SEPTEMBER  25,  1912. 

UEBER  TYPHUS-BACILLENTRAGER. 

Prof.  H.  CoNRADi,  Technische  Hochschxxle  in  Dresden,  Germany. 

Die  Kenntnis  der  Typhus-Bacillentrager  reicht  etwa  ein  Dezennium 
zuriick.  Im  Koch'schen  Institut  erniittelten  1901  von  Drigalski  und 
Conradi,  dass  Gesunde  die  Keime  Typliuskranker  aufnehmen,  aber 
gesund  bleiben,  obschon  die  Typhusbacillen  im  Innern  des  Korpers 
sich  vermehren  und  diirch  Niere  sowie  Darm  abgesondert  werden. 
Diese  Beobachtung  zeigte,  dass  wie  bei  Cholera,  so  auch  bei  Typhus 
die  Ej-ankheitserreger  unter  bestimmten  Voraussetzungen  ihre  krank- 
heitserregende  Fahigkeit  ablegen.  Zugleich  forderte  der  neue  Befund 
dazu  auf,  nach  Ausbruch  von  Typhus  die  gesunden  Angehorigen  und 
Hausgenossen  bakteriologisch  zu  untersuchen.  Solcher  Aufgabe 
unterzog  sich  zuerst  die  arzthche  Studiencommission  (Frosch,  von 
Drigalski,  Jurgens  und  Conradi),  die  1902  unter  der  Aegide  von 
Robert  Koch  die  Bekampfung  des  Typhus  im  Regierungsbezirk 
Trier  in  Angriff  nahm.  Ihre  Arbeiten  heferten  wichtige  Beitrage  zur 
Contagiositat  des  Typhus,  sie  erwiesen  die  epidemiologische  Bedeu- 
tung  der  larvirten  sowie  abortiven  Typhuserkrankungen  und  machten 
bereits  die  Annahme  einer  chronischen  Verlaufsweise  der  Typhus- 
infektion  wahrscheinhch.  Sichergestellt  wurde  jedoch  der  chronische 
Typhus  durch  die  Untersuchungen  von  v.  Drigalski,  Donitz,  Lentz, 
Forster  und  seiner  Schiiler,  sowie  von  Conradi.  Die  nahere  Kenntnis 
dieser  Erscheinungsform  geht  insbesondere  auf  J.  Forster  und  seine 
zahlreichen  Mitarbeiter,  sowie  auf  Dorr  zuriick.  Doeh  erscheint  der 
Hinweis  angebracht,  dass  die  experimentelle  Feststellung  des  chro- 
nischen Typhus  1891  bereits  amerikanischen  Forschern  Blachstein 
und  W.  H.  Welch  gelang. 

In  den  letzten  10  Jahren  ist  insbesondere  durch  die  systematische 
Arbeit  der  organisierten  Typhusbekiimfung  im  Siidwesten  Deutsch- 
lands  ein  umfangreiches  casuistisches  und  statistisches  Material  iiber 
die  Typhusbacillentriiger  beigebracht  worden.  Dennoch  erscheint 
der  Zeitraum  noch  zu  kurz,  lun  in  alien  Emzclheiten  ein  abschhes- 
sendes  Urteil  iiber  Ursachen  und  Folgen  der  chronischen  Typhus- 
infection  zu  ermoglichcn.  Immerhin  kann  der  Versuch  unternom- 
men  werden,  in  grossen  Ziigen  wenigstens  das  Bild  der  Typhus- 
bacillentriiger nacli  dem  gegenwiirtigen  Stand  des  Wissens  auf- 
zuzeichncn. 
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In  friiherer  Zeit  wusste  man  niir,  dass  Kranke  unci  Reconvale- 
scenten  mit  ihren  Excreten  Typhuskeime  entleeren.  Nun  aber 
steht  fest,  dass  neben  den  Krankwerdenden  und  Genesenden  vor 
allem  Gesunde  und  Nichterkrankte  die  Infectionskeime  ausscheiden. 
Personen,  die  nach  Ueberstelien  der  Krankheit  jahrelang  Typhus- 
keime absondern,  nannte  man  "Dauerausscheider,"  "Bacillentrager" 
jedoch  solche  Individuen,  die  Typhuskeime  aufnehmen  und  abgeben, 
aber  gesund  bleiben.  Diese  von  Martin  Kirchner  herriihrende 
BegrifFsbestimmung  erscheint  immer  mehr  unhaltbar.  Einmal 
namhch  hebt  die  Bezeichnung  "Dauerausscheider"  die  begriffliche 
Bedeutung  der  Zeit  ungebiihrHch  hervor,  wahrend  das  tatsachhch 
unterscheidende  Merkmal  gegeniiber  dem  Bacillentrager,  der  Krank- 
heitsablauf,  unberiicksichtigt  bleibt.  Ferner  kennt  man  ja  bereits 
nichterkrankte  Bacillentrager,  die  dauernd  Typhuskeime  eliminiren. 
Darum  empfiehlt  es  sich  mit  diesen  verwirrenden  Begriffen  aufzurau- 
men  und  an  ihrer  Stelle  folgende  Unterscheidungen  zu  treffen. 
"Typhus-Bacillentrager"  sind  gesunde  Personen,  die  Typhuskeime 
absondern.  Wir  teilen  nun  die  Gruppe  der  Typhus-Bacillentrager 
ein  in  "Haupttrager"  und  "Nebentrager."  Haupttrager  sind  die 
Typhus-Bacillentrager,  die  friiher  typhuslo-ank  gewesen  waren, 
Nebentrager  diejenigen,  die  niemals  objektive  oder  subjektive 
typhose  Krankheitsanzeichen  darboten.  Weiterhin  kann  man  je 
nach  der  Absonderungsdauer  der  Typhusbacillen  transitorische  und 
chronische  Haupt-  und  Nebentrager  unterscheiden,  doch  gibt  es 
hier  fliessende  Uebergange.  Unser  Einteihmgsprinzip  grilndet  sich 
auf  die  Erfahrung,  dass  die  Krankheitsiibertragung  bei  Typhus  im 
wesentlichen  von  Personen  ausgeht,  die  am  Typhus  erkrankt  waren. 
Individuen  jedoch,  die  nie  typhuskrank  waren,  sondern  aus  voUem 
Wohlbefinden  heraus  Typhuskeime  absondern,  sind  wohl  Bacillenuber- 
trager,  aber  in  der  Kegel  keine  Krankheitsiibertrager.  So  verstehen 
sich  leicht  Begriffe  Haupttrager,  worunter  die  friiher  an  Typhus 
erkrankten  Keimtrager  verstanden  werden,  und  Nebentrager,  jene 
meist  harmlosen,  von  jeglicher  Gesundheitsstorung  verschont  geblie- 
benen  Bacillentrager.  Obschon  die  Nebentrager  voriibergehend  mit 
Faeces  und  Urin  Typhuskeime  absondern,  und  obgleich  diese  gesund- 
bleibenden,  typhusinficirten  Personen  frei  sich  bewegen  und  der 
gewohnten  Tatigkeit  ungeliindert  nachgehen,  so  ist  doch  bisher  kein 
einwandfreier  Fall  einer  Kranklieitsiibertragung  durch  Nebentrager 
bekannt  geworden.  Wir  werden  daher  zur  Annahme  hingedrangt, 
dass  die  Nebentrager  an  der  Verbreitung  des  Typhus  keinen  wesent- 
lichen Anteil  nehmen. 

Das  epidemiologische  Interesse  wendet  sich  demnach  vornehmlich 
den  Haupttragern  zu,  und  es  gilt  nun,  deren  Wesen  und  Bedeutung 
in  Umrissen  zu  kennzeichnen.  Die  nachstehenden  Ausfiihrungen 
stiitzon  sich  im  wesentlichen  auf  die  grundlegenden  Untersuchungen 
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von  J.  Forster.  Die  Wesenseigenschaft  des  Haupttragers  besteht 
darin,  dass  bei  einem  Individuum  die  Typhuserkrankung  aufhort, 
die  Typhusinfection  aber  fortbesteht.  Diese  chronische  Typhusin- 
fection  walirt  entweder  Monate  und  Jahre  oder  endigt  erst  mit 
dem  Tode.  Sicher  erkennbar  ist  die  chronische  Typhusinfection 
ledigHch  durch  bakteriologische  Untersuchung.  Das  volhge  Wohlbe- 
finden  des  Haupttragers,  sowie  der  objektive  khnische  Befund  geben 
keinerlei  Hinweis,  dass  der  ehemals  Typhuskranke  im  Organismus 
Typhuskeime  aufspeichert  und  ihre  Culturen  entwickelt,  sodass 
Milharden  von  Typhusbacillen  seinen  Korper  verlassen  und  Haus 
und  Hof  gefiihrden.  Ge\visse  Anhaltspunkte  fiir  das  VorUegen 
einer  chronischen  Typhusinfection  gibt  allerdings  bisweilen  eine 
sorgfaltig  erhobene  Anamnese.  Die  Angaben,  dass  friiher  oder 
gegenwartig  Gallensteinbeschwerden  bestanden,  dass  ferner  ofters 
Darmstorungen,  Verstopfung  oder  Durchfall  sich  einstehen,  bieten 
wenigstens  Verdachtsmomente.  Was  zunachst  die  Dauer  der 
chronischen  Typhusinfection  angeht,  so  ist  gegenwartig  nur  erwiesen, 
dass  sie  inindestens  10  Jahre  anhalt.  Sehr  wahrsclieinhch  aber  ist 
es,  dass  auch  meist  in  jenen  zahheichen  Fallen,  bei  denen  die  Typhus- 
erkrankung weit  langer  zuriickliegt,  neuerdings  aber  erst  eine  chro- 
nische Ausscheidung  von  Typhuskeimen  beobachtet  \vurde,  eine 
mehrere  Dezennien  wahrende  chronische  Typhusinfection  vorHegt. 
Immerhin  darf  nicht  die  aUerdings  seltene  Tats  ache  geleugnet 
werden,  dass  ehemals  Typhuskranke  nach  Jahr  und  Tag  einer  Super- 
infection unterliegen,  die  infolge  der  erworbenen  Immunitat  eine 
chronische  Typhusinfection  veranlasst.  Auf  jeden  Fall  muss  damit 
gerechnet  werden,  dass  unter  Umstanden  ein  Typhuskranker  wohl 
die  Kranklieitserscheinungen,  nie  aber  die  Krankheitserreger,  mehr 
los  wird.  Der  Prozess  der  Genesung  tauscht  nur  dariiber  hinweg,  dass 
aus  dem  Gesundeten  ein  lebenslanglicher  Triiger  von  Typhuskeimen 
hervorging.  Die  Ausscheidung  von  Typhuskeimen  durch  die  Haupt- 
trager  kann  nun  in  unregelmassiger  und  unbestiindiger  Weise  erfolgen. 
Perioden  mit  tilglicher  Absonderung  zahlloser  Typhusbacillen  werden 
abgelost  von  Zeiten,  innerhalb  deren  iiberhaupt  keine  Typhuskeime 
in  den  Excreten  nachgewiesen  wurden.  Ja,  es  sind  Fiille  chronischer 
Typhusinfection  beschrieben  worden,  bei  denen  jahrelange  Intervalle 
zwischen  den  einzelnen  Befunden  von  Typhuskeimen  festgestellt 
wurden.  Hier  indess  erscheint  es  wahrscheinlicher,  dass  Neuinfek- 
tionen  hinzukamen.  Allein  keinem  Zwcifcl  unterliegt  es,  dass 
tatsachlich  bei  IlaupttrJigern  die  Ausscheidung  von  Typhusbacillen 
monatelang  aussetzt,  wieder  beginnt  und  auf 's  neue  sistiert,  sodass  nur 
mit  grosster  Vorsicht  ein  Erloschcn  der  chronischen  Typhusinfection 
behauptet  werden  darf.  Zudem  fehlt  es  noch  an  Mitteln,  die  chro- 
nische Typhusinfection  im  Stadium  der  Latenz  zu  erkennen.  Daher 
entziehen  sich  zahlrcicho  Ilaupttriiger  der  Erniittlung  und  wirken 
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tingehemmt  in  der  Stilie  fort,  well  die  bakteriologischen  Untersu- 
ehungen  in  die  Zeit  der  f reien  Intervalle  hineinfielen.  Die  Periodizitat 
der  Absonderung  erschwert  in  hohem  Masse  die  Ermittlung  der 
Haupttrager  und  zugleich  die  Prophylaxis. 

Wir  wenden  uns  nun  den  Wegen  zu,  auf  denen  die  Typhuskeime 
den  Korper  des  Haupttragers  verlassen.  Hier  kommen  im  wesent- 
lichen  nur  die  Absonderungen  der  Niere  imd  des  Darms  in  Betracht. 
Eine  ganz  besondere  Gefahr  bildet  der  Ham  des  Haupttragers. 
Schon  Petruscliky  maclite  seinerzeit  darauf  aufmerksam,  dass  1  ccm. 
Ham  eines  Typhuskranken  iiber  150  Millionen  Typhuskeime  enthal- 
ten  kann.  Den  gleichen  Ziffem  begegnen  v.dr  auch  bei  den  Haupt- 
triigern.  Vergegenwiirtigt  man  sich  nun,  dass  solche  Individuen 
frei  herumgehen  und  unter  Kmdlichen  Verhaltnissen  suh  divo  den 
Ham  absetzen,  dass  ferner  fliissige  Bestandteile  leichter  und  unmerk- 
Hcher  als  feste  Stoffe  verschieppt  werden,  dass  endhch  die  Hament- 
leerung  haufiger  erfolgt,  als  die  Defaecation  imd  iiberdies  betrachtli- 
chere  Mengen  zu  Tage  fordert,  so  diirfte  einleuchten,  dass  auch  bei 
Haupttragern  insbesondere  der  Harn  die  Ausstreuung  des  Contagiums 
bewirkt.  Der  Befund  von  Typhuskeimen  wird  hier  sowohl  bei 
klarem  und  triibem,  bei  einweissfreiem  und  eiweisshaltigem  Ham 
erhoben.  Ihr  Nachweis  mrd  wesentlich  erleichtert  durch  das 
Fehlen  storender  Begleitbakterien.  Allein  die  ausschhesshche  Ab- 
sonderung von  Typhuskeimen  durch  den  Harri  seitens  der  Haupt- 
trager muss  als  ein  relativ  seltenes  Ereignis  angesehen  werden.  Weit 
haufiger  erfolgt  die  Ausscheidung  der  Typhusbacillen  gleichzeitig 
durch  Urin  und  Faeces.  In  den  Faeces  des  Haupttragers  finden 
sich  haufig  die  Typhusbacillen  standig  nahezu  in  Keinkultur.  Indess 
in  anderen  Fallen  wechselt  der  Keimgehalt  ausserordenthch  rasch, 
bald  werden  zahllose,  bald  nur  sparliche  Typhuskeime  mit  den  Faeces 
ausgeschieden.  Nicht  selten  erfolgt  ferner  die  Absonderung  von 
Typhusbacillen  periodisch,  sodass  unter  Umstanden  erst  nach 
Monaten  die  Krankheitserreger  im  Stuhlgang  ^deder  erscheinen. 
Allerdings  ist  es  moglich,  dass  hier  bisweilen  sparliche  Typhuskeime 
ubersehen  werden,  weil  gegenwartig  anreichemde  Ziichtungsverf ahren 
nicht  zur  Verf  tigimg  stehen. 

Es  erhebt  sich  jetzt  die  Frage  nach  der  Pathogenese  der  chronischen 
Typhusinfection.  Die  experimentelle  Forschung  der  letzten  Jahre 
f iihrte  den  zwingenden  Beweis,  dass  der  Abdominaltyphus  keiaeswegs, 
wie  die  Leichenbefunde  lehrten,  als  eine  Erkrankung  des  Darms 
aufzufassen  sci,  sondem  als  eine  pri^iare  Bakteriamie,  eine  Allgemein- 
Infection,  die  secundar  erst  die  Schleimhaut  des  Diinndarms  in 
Mitleideiischaft  zieht.  Indem  nun  der  vom  Typhus  ergriffene 
Organisrnus  sich  der  im  Blute  kreisenden  Typhusbacillen  und  ihrer 
Toxine  durch  Ausscheidung  in  Harn  und  Galle  zu  entledigen  sucht, 
werden   gerade   Niere   und   Leber   auf   doppelte   Weise   geschadigt. 


Conradi.]  TYPHUS-BACILLENTKAGEK.  131 

Einmal  namlich  bedingt  die  Ein^^•i^kullg  des  Typhus-Toxins  auf  das 
Parenchym  diffuse  triibe  Schwellung,  so^^ie  diffuse  fettige  Entartung, 
imd  diese  zeJlularen  Veranderungen  gehen  mit  erhohter  Durch- 
lassigkeit  des  Driisengewebes  einher.  Zweitens  aber  bilden  sicli  in 
Niere  und  Leber  infolge  Anhiiufung  der  in  den  Blutstrom  einge- 
drungenen  Typhusbacillen  embolisclie  Herde  aus,  die  in  Abzess- 
bildimg  iibergehen  konnen.  Auch  in  anderen  Organen,  beispiels- 
weise  in  Milz,  KJnochenmark,  Prostata  und  den  Samenblasen  wurden, 
allerdings  seltener,  zur  Vereiterung  liinneigendeTyphusbacillen-Herde 
aufgefunden.  Wenn  nun  derartige  embolisclie  Herde  in  der  Niere 
oder  auch  in  der  Prostata  persistieren,  so  ist  die  chronische  Ausschei- 
dung  von  Typhusbacillen  durch  den  Ham  die  unabwendbare  Folge. 
So  erklart  sich  auch  bei  ehemals  Typhuskranken  die  bereits  erorterte 
ausschliessliche  Absonderung  von  Typhusbacillen  durch  den  Ham. 

Noch  nicht  vollig  klar  gestellt  in  ihrer  Pathogenese  mdess  ist  die 
chronische  Ausscheidung  von  Typhusbacillen  durch  den  Darm. 
Sicher  erwiesen  ist  nur,  dass  in  der  Kegel  die  in  dem  Faeces  ent- 
haltenen  Typhuskeime  durch  den  Gallenzufluss  in  den  Darmkanal 
gelangt  sind.  Die  infizierte  Galle  also  ist  es  vor  allem,  die  bei  Typhus- 
bacillentriigern  und  ebenso  bei  Typhuskranken  die  Contagiositat  des 
Darminhalts  bedingt.  In  welcher  Weise  nun  die  Galle  Typhuskeime 
aufnimmt,  dartiber  herrscht  noch  kerne  vollige  Einhelligkeit.  Unbe- 
stritten  ist  hier  nur  die  Tatsache,  dass  stets  von  dem  Blutweg  her  die 
Typhuskeime  in  die  Galle  eindringen  und  innerhalb  der  Gallenwege 
sicheinnisten.  Ob  aber  der  Austritt  der  Typhusbacillen  aus  dem  Blut 
im  Bereich  der  Leber  oder  erst  in  der  Gallenblase  sich  vollzieht,  ist  noch 
nicht  hhireichend  gekliirt.  Wohl  besteht  die  Moglichkeit,  dass  toxisch 
entartete  Leberzellen  oder  auch  embolisclie  Herde  der  Leber  den 
direkten  Uebergang  der  Typhuskeime  in  die  Gallencapillaren  gestatten. 
Indes  sprechen  die  bekanntenVersuche  von  Josef  Koch  und  Chiarolanza 
dafiir,  dass  vomelimlich  in  der  Wandung  der  Gallenblase  embolische 
Herde  sich  entwickeln,  imd  demnach  die  Infection  der  Galle  erst 
innerhalb  der  Gallenblase  zustande  kommt.  Wie  dem  auch  sein 
moge,  die  Tatsache  jedenfalls  steht  unverriickbar  fest,  dass  insbe- 
sondere  die  Gallenwege  den  Dauersitz  der  Typhuskeime  im  Organis- 
mus  des  Haupttragers  bilden.  Seit  langem  bekannt  und  durch  die 
Beobachtungen  von  Forster  und  Kayser,  sowie  von  Dorr,  in  den 
Vordergrund  geriickt,  sind  die  typhosen  Veranderungen  der  Gallen- 
blase. Die  Cholecystitis  typhosa  stellt  eine  garnicht  seltene  Fol- 
geerscheinung  der  Typhuserkrankung  dar.  In  der  Tat  ist  es  zwei- 
fellos,  dass  die  typhose  Schleimhautentziindung  der  Gallenblase  aufs 
Beste  der  standigen  Ansiedlung  und  Vermehrung  der  Typhusbazillen 
Vorschub  leistet.  Geht  nun  dieser  acute  Prozess  in  den  chronischen 
Zustand  iiber,  dann  sind  fiir  die  Persistenz  der  Typhusbacillen  alle 
Voraussetzungen  gegeben. 
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So  wird  in  zahlreichen  Fallen  chronischer  Typhusinfection  die 
Gallenblase  zum  Vegetationsort  der  Typhusbacillen.  Besondere 
Hilfsmomente  kommen  dem  zu  statten.  Haben  sich  namlich  bereits 
vor  Ausbruch  des  Typhus  Gallensteine  in  der  Gallenblase  gebildet, 
dann  findet  der  Typhuskeim  eine  f iir  die  chronische  Infection  be- 
sonders  geeignete  Statte  vor.  Denn  der  standige  Fremdkorperreiz 
unterhalt  liier  die  Entziindung.  Da  nun,  wie  die  Statistik  aufweist, 
ca.  5  Prozent  aller  Menschen  von  Gallensteinen  befallen  werden,  und 
unter  diesen  Tragern  von  Gallensteinen  nur  ein  Bruchteil  etwa  ein 
zelintel,  klinisclie  Erscheinungen  darbietet,  so  muss  damit  gerechnet 
werden,  dass  die  Typhuserkrankung  gar  nicht  selten  Individuen 
befallt,  die  beschwerdelos  Gallensteine  mit  sicli  fiihren.  Solche 
Personen  sind  pradisponiert,  nach  Ablauf  ihres  Typhus  dauernd 
Typhusbacillen  mit  dem  Stuhlgang  auszuscheiden.  Dass  ledigHch 
die  Anwesenlieit  von  Typhusbacillen  in  der  Gallenblase  die  Gallen- 
steinbildung  auslosen  konnte,  dafiir  steht  der  Beweis  noch  aus. 
Hingegen  erscheint  es  nicht  ausgeschlossen,  dass  auch  diejenigen 
Faktoren,  die  zur  Bildung  der  Gallensteine  beitragen,  Zustandsande- 
rungen  der  Gallenblase  bedingen,  die  der  Entwdcklung  einer  chro- 
nischen  Typhusinfection  forderhch  sind.  Vielleicht  kommt  hier  die 
Stauung  des  Gallenabflusses  in  Betracht,  die  mechanisch  durch 
Druck  des  Corsetts,  sowie  auch  durch  Graviditat  entstehen  soil.  In 
diesem  Zusammenhang  mag  auf  die  Tatsache  hingewiesen  werden, 
dass  bei  Frauen  chronische  Typhusinfectionen  und  ebenso  auch 
Gallensteinleiden  weit  haufiger  auftreten  als  bei  Mannern.  Vor  zu 
weitgehenden  Analogieschliissen  indess  schiitzt  die  Erkenntnis,  dass 
ausser  der  Gallenblase,  die  Gallenwege,  feme  Leber,  Niere,  IMilz, 
Knochenmark  und  Prostata  mit  ihren  embolischen  Herden  ftir  die 
Entstehung  und  Fortdauer  der  chronischen  Typhusinfection  verant- 
wortlich  gemacht  sind.  Zusammenfassend  muss  betont  werden, 
dass  die  chronische  Ausscheidung  von  Typhusbacillen  durch  den 
Darm  vornehmlich  auf  eine  die  Typhuserkrankung  tiberdauernde 
Infection  der  Gallenwege,  die  chronische  Absonderung  der  Typhus- 
keime  durch  den  Harn  auf  embolische  Herde  der  Niere  zuriickgeht- 
Die  vorausgegangenen  Ausfiihrungen  iiber  die  Pathogenese  der  chro- 
nischen Typhusinfection  finden  ihre  Bestatigung  in  dem  allerdings 
nur  sparlichen  bislang  vorliegenden  Sectionsergebnissen  bei  Bacil- 
lentragern.  Indess  ist  zu  erwarten,  dass  spaterhin  ein  umfangrei- 
cheres  Obduktionsmaterial  die  vorgetragenen  Anschauungen  ergan- 
zen,  vielleicht  sogar  umgestalten  wird. 

Wir  treten  jetzt  in  die  Erorterung  ein,  auf  welche  Weise  die  chro- 
nische Typhusinfection  ermittelt  werden  kann.  Bei  dem  Fehlen 
klinischer  ^^lerkmale  sind  wir  hier  ausschliesslich  auf  die  bakteriolo- 
gische  Untcrsuchung  angewiesen.  Die  chronische  Ausscheidung  von 
Typhuskcimen  durch  Urin  oder  Faeces  kann  nur  durch  kulturelle 
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Ziichtung  der  Erreger  mit  Sicherheit  festgestellt  werden.  Neben 
dem  einfachen  Ausstrichverfaliren  auf  dem  von  Drigalski-Conradi- 
schen  Nahrboden,  der  Endo-Platte,  dem  Padlewsld-Agar,  dem  Con- 
radischen  Brillantgrun-Pikrinsaureagar  hat  sicli  die  Abschwemmung 
der  Loffler'schen  Malachitgrun-Platte  nach  Lentz-Tietz  bestens  be- 
wahrt.  Wie  bereits  ausgefiilirt,  sind  aber  negative  Resiiltate  bei 
Bacillentragern  nur  mit  aller  Vorsicht  aufzimehmen,  weil  die  Ab- 
sonderung  der  Typhuskeime  imregelmassig  und  unbestandig  vor  sich 
geht,  ganz  abgesehen  davon,  dass  Material-Unterscliiebungen  bei  der 
mangelnden  Controlle  unausbleiblich  sind. 

Nachst  dem  Ziichtungsverfahren  kommt  die  Gruber-Widalsche 
Reaktion  in  Betracht.  Nach  den  bisherigen  Erfahrungen  kann  man 
annehmen,  dass  rund  -f  aller  Haupttrager  mindestens  in  einer  Serum- 
verdiinnung  von  1:100  Typhusbacillen  aggiutiniren.  Bei  alteren 
Personen,  deren  Typhuserki-ankung  jahrelang  zuriickhegt,  darf  daher 
der  positive  Ausfall  der  Gruber-Widalschen  Reaktion  als  ein  Ver- 
dachtsmoment  fiir  das  Vorliegen  chronischer  Typhusinfectionen  an- 
gesehen  werden.  Bei  Durchsuchung  ganzer  Ortschaften,  wde  tiber- 
haupt  bei  Massenimtersuchimgen  gewahrt  die  Gruber-Widalsche 
Reaktion  zum  mindestens  Anhaltspunkte,  bei  welchen  Personen  auf 
Typhuskeime  in  Urin  und  Faeces  zu  fahnden  ist. 

Inwieweit  die  Bestimmung  des  opsonischen  Index  zur  Auffindung 
von  Haupttragern  beitragt,  dariiber  lasst  sich  noch  nichts  sicheres 
sagen.  Nach  den  bisherigen  sparHchen  Untersuchungsergebnissen, 
hat  es  den  Anschein,  als  ob  bei  chronischer  Typhusinfection  eine 
Erhohung  des  opsonischen  Index  eintritt.  Weitere  systematische 
Untersuchungen  miissen  liier  Aufschluss  geben. 

Schwankende  Ergebnisse  zeitigte  bisher  das  Complement-Bin- 
dungsverfahren.  Indess  ist  bei  dem  fragmentarischen  Material  ein 
abschliessendes  Urteil  nicht  moglich. 

Nunmehr  wenden  wir  uns  der  FragesteUung  zu,  ob  und  inwieweit 
Krankheitsiibertragungen  von  den  friiher  an  Typhus  erlvrankten 
Bacillentragern  ausgehen.  Auch  der  hyperkritische  Skeptiker  muss 
jetzt  ohne  Vorbehalt  einraumen,  dass  in  den  Haupttragern  allein  die 
Ictzte  Ursache  des  endemischen  Typhus  zu  suchen  ist.  In  alien 
Zonen  und  Landern,  wo  immer  endemisch  der  Typhus  herrscht,  sind 
die  dauernd  Typhuskeime  ausscheidenden  Haupttrager  aufgefunden 
worden.  Von  iiberall  her  ist  ini  Laufe  der  letzten  Jahre  ein  die 
Frage  erschopfendes  kasuistisches  Material  beigebracht  worden,  und 
alle  diese  Einzelbeobaohtungen  laufen  stets  darauf  liinaus,  dass 
aus  dem  verstccken  Depot  eines  Typhusbacillontriigers,  der  ehemals 
krank  war,  zalilreichc  um  Monate  oder  Jahre  auscinantler  hegende, 
scheinbar  sporadische  Typhusfiille  iliren  Ausgang  nahmen.  Wurde 
der  schuhUge  Haupttrager  entfernt,  so  horten  die  Seuchenfiille  auf. 
Ganz  eindcutig  sind  die  zahlreichen  Bcobachtungen,  die  innorhalb 
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geschlossener  Anstalten,  in  Kasernen,  Internateii;  Krankenhausern^ 
und  Irrenanstalten  erhoben  worden  sind.  Erst  die  miihselige 
Auffindung  und  vollstandige  Isolierung  der  Haupttrager  bereitete 
hier  den  zuvor  immer  wiederkelirenden  Typhusausbriichen  ein 
rasch.es  Ende.  Aber  auch  in  der  frei  lebenden  Bevolkerung  gelang 
es  in  iiberaus  zahlreichen  Fallen  clironisch  Typhusinficierte  aufzu- 
sptireu  und  ihrem  verderbliclien  Wirken  Einhalt  zu  gebieten.  Ferner 
wurde  durch  die  Ermittlung  unbekannter  kontagioser  Haupttrager 
das  friilier  ratselhafte  Auftreten  gehaufter  Typhuserkrankungen  in 
Typhushausern  restlos  aufgeklart.  Endlicli  konnte  auch  die  Ty- 
phusendemie  ganzer  Ortschaften  auf  die  in  der  Stille  wirkende  Con- 
tagiositat  vereinzelter  Haupttrager  zuriickgefiihrt  werden.  Die  von 
der  organisierten  Typhusbekampfung  im  Siidwesten  Deutschlands 
planmassig  durchgefiihrten  Massenuntersucliungen  innerhalb  ende- 
mischer  Typhusortschaften  forderten  namhch  eine  ganze  Anzahl 
latenter  chronischer  Typhusinfectionen  zu  Tage,  und  durch  diese 
Erhebungen  wurde  es  rnoglich,  in  diesen  Orten  samtliche  zuvor 
ungeklarten  und  anscheinend  zusammenhanglosen  Neuerkrankungen 
der  letzten  Jahre  liickenlos  genetisch  aneinander  zu  reihen.  Diesen 
Beobachtungen  konimt  wohl  allgemeinere  Bedeutung  zu.  Das  vor- 
liegende  Tatsachenmaterial  drangt  zu  der  Anscliauung  hin,  dass  die 
Typhusendemie  von  Stadt  und  Land  auf  die  verborgene  krankheits- 
erregende  Faliigkeit  der  Haupttrager  sich  gr.iindet.  Die  Statistik, 
die  liber  die  Gefahrgrosse  der  chronisch  typhusinficierten  Haupt- 
trager aufgestellt  worden  ist,  gibt  nur  ein  unzulangliches  Bild. 
Selbst  die  ungewohnlichen  Mittel  und  Hilfskrafte  der  organisierten 
deutschen  Typhusbekampfung  haben  es  noch  nicht  dahin  gebracht, 
im  Bekampfungsgebiet  alle  Haupttrager  ausfindig  zu  machen. 
Wenigstens  bleibt  liier  eine  betrachthche  Zahl  von  Neuerkrankungen 
unaufgeklart,  und  es  erscheint  wahrscheinlich,  dass  ein  Teil  dieser 
nicht  aufgehellten  Typhusfalle  unbekannt  gebliebenen  Haupttragern 
zur  Last  zu  legen  sei.  Daher  erscheint  es  auch  verfriiht,  auf  die  sta- 
tistischen  Ziffern  naher  einzugehen  und  anzufiihren,  wieviel  Typhus- 
erkrankungen direkt  oder  indirekt  auf  chronisch  typhusinficirte  Per- 
sonen  zuriickgehen.  Wichtiger  erscheint  es,  der  Tatsache  Erwah- 
nung  zu  tun,  dass  die  chronische  Typhusinfection  fast  durchgehends 
erwachsene  Personen  befallt.  Mit  zunehmenden  Lebensalter  steigt 
auch  die  Kurve  der  chronisch  Typhusinficierten.  Von  epidemio- 
logischen  Interesse  ist  es  ferner,  exakt  festzustellen,  in  welcher 
Haufigkeit  die  chronische  Typhusinfection  auftritt.  Soviel  man 
bisher  weiss,  bleiben  von  Hundert  Typhuskranken  flinf  chronisch 
inficirt.  Endiich  ist  es  von  Belaug,  dass  sich  nach  den  allerdings 
noch  liickenhaften  Feststellungen  im  Gebiet  der  deutschen  Typhus- 
bekampfung untor  den  Haupttragern  4  mal  soviel  Frauen  als  Manner 
befinden.     In    endemischcn    Typhus-Ortschaften    muss    daher    die 
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bakteriologische  Untersuchung  insbesondere  die  Frauen  beriick- 
sichtigen.  Die  allerdiags  nur  hypothetisclien  Griinde  fiir  dieses 
Verlialten  worden  bereits  erdrtert. 

Bevor  wir  unsere  Ausfiilirungeii  beschliessen,  sollen  noch  die 
Abwehrmassnalimen  besprochen  werden,  die  gegeniiber  den  gefahr- 
lichen  Haupttragern  zu  ergreifen  sind.  Leider  skid  %vir  vor  der 
Hand  ausserstande,  durch  interne  Mittel,  die  clironische  Typlius- 
infection  zum  Erioschen  zu  bringen.  Daher  ist  auch  die  Zalil  der 
empfohlenen  Desinficientien  Legion.  Die  Schwierigkeit,  auf  chemo- 
therapeutiscliem  Wege  vorwiirts  zu  kommen,  liegt  darin,  dass  die  in 
Niere  und  Leber  zerstreuten  Typlmsbacillenherde  von  vornliereia 
scliwer  zugilnglich  und  angreifbar  sind.  Auch  meine  friiheren 
systematischen  Versuche,  bei  acuter  und  clironischer  Typhusinfec- 
tion,  eine  Abtotung  der  Typliuskeime  zu  erzielen,  liaben  bisher  bei 
Versuchstieren,  nicht  aber  bei  Menschen  merkliclie  Erfolge  erzielt- 
Auch  die  Fortsetzung  dieser  Versuche  im  Kaiserhclien  Gesundheits- 
amt  veilief  bislang  ergebnislos.  Unsichere  Resultate  brachte  femer 
die  chirurgische  Entfernung  der  Gallenblase.  Da  die  chronische 
Typhusinfection  niclit  nur  die  Galleiiblase,  sondern  auch  die  Gallen- 
wege  in  Mitleidenschaftzicht,  muss  naturhch  die  Cholecystotomie 
hriuiig  im  Stich  lassen,  ganz  abgesehen  davon,  dass  die  GefiihrHchkeit 
des  Eingriffs  allgemeinere  Anwendung  verbietet.  x^uch  die  Vaccina- 
tion versagte.  Unter  diesen  Umstanden  muss  vor  der  Hand  von  einer 
Therapie  der  Bacillentriiger  abgesehen  werden.  Es  verbleiben  somit 
nur  die  bekannten,  auf  Isoherung  und  Desinfection  hinzielenden 
Bekampfvmgsmassnalmien,  deren  Durchfiihrung  in  der  Kegel  nur  in 
bescheidenem  Masse  zu  erwarte'n  ist.  Eine  dauemde  Isoherimg  der 
Haupttriiger  lasst  sich  iiberhaupt  nur  innerhalb  geschlossener 
Anstalten  in  Krankenhausern  oder  Irrenanstalten  erreichen.  Bei 
chronisch  typhusinficirten  Geisteskranken  insbesondere  muss  eine 
volhge  Absperrung  gefordert  werden.  Innerliaib  der  freibleibenden 
Bevolkerung  aber  ist  eine  solclie  Massregel  unausfiilirbar.  Das 
einzige  was  hier  geschehen  kann,  ut  aliquid  fiat,  ist  die  standige 
Ermahnung  zur  Sauberkeit  und  Vorsicht.  Desinfectionsmassnahmen 
sind  gleichfalls  anzuraten,  und  zwar  in  gleicher  Weise  wie  bei  Typhus- 
kranken.  Eine  peinhclie  Befolgung  dieser  Prophylaxis  aber  kann 
nur  von  solclien  Personen  erwartet  werden,  deren  soziales  Gewissen 
gescharft  ist.  Wer  8  Jahre  lang  im  Dienst  der  Seuchenbekilmpfung 
gestanden  hat,  gibt  sich  in  diesem  Punkt  keinen  Illusionen  mehr  bin. 
Peinliche  Schwierigkeiten  konnen  sich  ergeben,  wenn  chronische 
Bacillentrager  mit  der  Herstellung  und  Zubereitung  oder  dem 
Verkauf  von  Nahrungstmitteln  befasst  sind.  Das  offenthche  In- 
teresse  fordert  mit  Recht  ihre  Entfernung  aus  diesen  Betrieben. 
Daruber  leidet  aber  das  wirtschaftliche  Interesse  der  Bacillentrager 
Not.     Es  ist  hoffentlich  nur  erne  Frage  der  Zeit,  dass  die  Entschadi- 
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gungspflicht  gegen liber  materiell  geschadigten  Bacillentragern  vom 
Staate  anerkannt  wird,  sofern  seine  Massnahmen  eine  wirtschaftliche 
Einbusse  herbeiftihrten.  Wir  stellen  nicht  in  Abrede,  dass  die 
angefiihrten  Bekampfungsmassnahraen  gegeniiber  den  Typhus- 
bacillentragern  keinen  sicheren  Erfolg  versprechen.  Allein  die 
Ursachen  des  endemischen  Typhus  liegen  jetzt  klar  vor  Augen. 
Nun  gilt  es,  aus  der  theoretischen  Erkenntnis  die  praktische  Nutzan- 
wendung  zu  ziehen.  Es  ist  eine  dringliclie  Aufgabe  der  Cliemothe- 
rapie,  die  chronisclie  Typhusinfection  des  Menschen  zu  heilen.  Die 
Erreichung  dieses  Zieles  sicherc  die  Ausrottung  des  endemischen 
Typhus. 


THE    CARRIER    PROBLEM     IN     TYPHOID    FEVER,    PARATYPHOID 
FEVER,  DIPHTHERIA  AND  BACILLARY  DYSENTERY. 

Dr.  J.  C.  G.  Ledingham,  Lister  Institute,  London,  England. 

Here  is  not  the  occasion  for  an  exhaustive  review  of  the  carrier 
question,  before  an  audience  of  pubHc  health  experts,  for  however 
pressing  the  administrative  issues  may  be,  the  main  facts  regarding 
the  prolonged  vegetation  of  specific  microorganisms  in  the  convales- 
cent and  in  the  exposed  but  apparently  clinically  uninfected  person, 
must  now  be  considered  as  generally  known. 

At  the  last  meeting  of  this  congress,  in  1906,  a  considerable  amount 
of  attention  was  directed  to  the  carrier,  more  particularly  in  relation 
to  enteric  fever  and  cerebrospinal  meningitis — an  attention  which  had 
been  aroused  mainly  by  the  work  of  the  typhoid  campaigners  in 
southwest  Germany  in  carrying  out  the  precepts  of  the  late  Robert 
Koch,  and  by  the  bacteriological  findings  in  the  course  of  the  Silesian 
epidemic  of  cerebrospinal  meningitis  of  1904-5.  The  diphtheria 
carrier  was  then  no  new  phenomenon,  but  the  problems  connected 
with  him  remain  still  to  a  very  large  extent  unsolved.  In  cholera 
and  bacillary  dysentery  the  importance  of  the  carrier  has  only  been 
fuUy  realized  within  the  past  few  years,  and  evidence  is  already 
accumulating  which  at  least  suggests  that  in  other  epidemic  diseases, 
for  example,  in  epidemic  poliomyelitis,  the  human  carrier  may  act  as 
a  focus  of  infection. 

In  fact,  it  may  now  be  said  that  the  part  played  by  human  carriers 
in  the  spread  of  infectious  diseases  is  on  all  sides  gaining  wider  recog- 
nition, and  the  problem  of  dealing  effectively  with  these  sources  of 
infection  has  already  become  of  prime  importance,  not  only  to  the 
administrator  of  public  health,  but  also  to  the  experimental  patholo- 
gist and  bacteriologist.  It  is  primarily  to  the  labors  of  the  latter  that 
our  present  knowledge  of  the  carrier-status  is  due,  and  although 
on  the  epidemiological  side  a  few  dissentient  voices  have  been  raised 
in  protest  against  the  attachment  of  undue  importance  to  the  human 
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carrier,  the  great  majority  of  public  health  administrators  have  wel- 
comed the  new  knowledge,  and  are  eagerly  calling  on  the  bacteriologist 
to  give  them  a  further  lead.  It  is  recognized  that  a  human  carrier 
who  has  been  proved  to  be  a  source  of  infection  can  not  be  dealt  with 
in  the  same  drastic  fashion  as  an  inanimate  and  probably  innocent 
fomes,  consequently  it  has  now  become  the  urgent  duty  of  the  admin- 
istrator to  institute  appropriate  measures  for  the  control  of  carriers, 
and,  on  the  other  hand,  of  the  experimental  worker,  to  devise  methods 
for  the  efficient  prevention  and  cure  of  the  carrier  condition. 

With  this  ever-increasing  knowledge  of  the  prolonged  vegetation 
of  specific  germs  in  the  organism  of  certain  persons  who  have  survived 
the  infection,  has  come  an  ever  fuller  recognition  of  the  fact  that  the 
scope  of  the  term  infection  is  exceedingly  difficult  to  define.  Bac- 
teriological research  in  the  course  of  recent  epidemics  of  enteric  fever, 
diphtheria,  cerebrospinal  fever,  and  cholera  has  shown  that  the 
clinical  manifestation  of  an  infection  may  vary  from  the  typical 
description  of  the  text  book  to  the  very  minimal  dimensions  which 
possibly  only  serological  analysis  can  reveal. 

In  typhoid  fever,  for  example,  to  which  my  remarks  will  first  be 
directed,  two  fauiy  distinct  types  of  carrier  have  been  shown  to  be 
potent  in  the  spread  of  infection,  viz,  the  transitoiy  carrier,  whose 
infection  has  been  either  clinically  typical  or  so  slight  as  to  be  com- 
pletely overlooked,  and  the  chronic  carrier,  whose  infectivity  in 
domestic,  institutional,  and  milk-borne  outbreaks  has  time  and  again 
been  proved  beyond  question.  Specific  instances  of  such  capacity  to 
infect  would  be  out  of  place  here.  In  recent  years  they  have  accumu- 
lated so  rapidly  that  the  view  is  becoming  more  and  more  prevalent 
that  in  the  last  instance  the  carrier  is  the  elemental  source  of  infection 
and,  therefore,  the  person  to  be  unremittingly  searched  for  and,  when 
found,  brought  under  administrative  control.  In  a  report  on  the 
enteric  fever  carrier  which  I  made  to  the  English  Local  Government 
Board  18  months  ago,  numerous  striking  instances  of  the  infectivity 
of  carriers  collected  from  all  sources  were  detailed,  and  even  these 
made  no  claim  to  be  exhaustive. 

What  I  would  discuss  particularly  here  is  not  so  much  the  actual 
evidence  of  infectivity  of  typhoid  carriers,  but  rather  the  c  rrect 
appraisement  of  their  influence  as  contrasted  with  that  of  other  more 
immediate  sources  of  infection.  When  extensive  studies  are  made 
into  the  etiology  of  typhoid  outbreaks,  particularly  in  endemic  foci, 
6.  g.,  in  the  German  campaign  area,  it  is  found  that  the  proportion  of 
cases  of  enteric  fever  traceable  to  carriers  may  rise  as  high  as  50  or  60 
per  cent  of  the  explained  cases.  It  is  the  chronic  carrier  who  forms 
the  first  link  in  a  chain  of  cases,  while  the  transitory  carrier,  whose 
infection  may  be  abortive,  and  the  precocious  carrier,  whose  symptoms 
6G692— VOL  4—13—10 
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have  not  yet  set  in,  are  very  potent  factors  in  the  further  spread.  In 
the  interests  of  preventive  medicine,  the  chronic  carrier  has  the  first 
claim  on  our  attention,  as  it  is  this  type  of  carrier  who  is  immediately 
responsible  for  the  recrudescence  of  infection,  whether  in  endemic  or 
explosive  outbreaks. 

Many  of  these  chi'onic  carriers  are  now  known  and  located,  as  the 
result  of  investigations  into  such  outbreaks,  and  not  a  few  of  them 
have  again  proved  then*  infectivity,  ow«iig  to  the  neglect  of  the 
hygienic  precautions  they  were  recommended  to  take.  This  latter 
fact,  viz,  that  a  declared  carrier  may  again  initiate  infection,  is  one 
of  the  strongest  arguments  that  may  be  used  in  reply  to  the  captious 
epidemiological  critic  who  maintains  that  the  carrier  makes  his  or 
her  appearance  on  the  scene  only  after  a  case  or  cases  of  infection 
have  occurred. 

It  can  not  be  too  strongly  urged  that  in  attempting  to  estimate  the 
influence  of  carriers  in  the  spread  of  enteric  fever,  due  regard  must  be 
paid  to  the  selection  of  the  material,  and  the  care  with  which  it  has 
been  investigated.  Certain  detailed  investigations  in  the  German 
campaign  area  afford  very  convincing  evidence  of  the  important  r61e 
played  by  the  carrier.  Of  these  I  would  refer  to  the  experience  of 
Bruckner,  who  has  recently  analyzed  the  epidemiological  and  bac- 
teriological data  with  regard  to  typhoid  outbreaks  in  Saarbriicken, 
for  the  year  1911.  There  were  28  epidemic  groups,  each  containing 
not  less  than  6  cases  and  occasionally  as  many  as  69  in  each.  These 
chains  of  cases  were  in  14  instances  traceable  to  typhoid-sick  persons, 
and,  in  the  other  14  cases,  to  carriers.  Many  of  these  carriers  also 
were  declared  carriers.  The  vehicle  by  which  infection  was  conveyed 
from  the  carrier  to  the  attacked  was,  in  a  surprising  number  of  cases, 
milk  and  other  foodstuffs  (e.  g.,  vegetables  and  the  like).  Bruckner's 
results,  in  fact,  bear  out  most  clearly  those  obtained  by  Kayser, 
whose  experience  in  Strassburg  was  that  enteric  fever  is  largely  an 
infectious  disease  produced  by  infected  foodstuffs. 

Of  these  channels  of  infection,  milk  is  perhaps  the  most  important, 
and  there  can  be  no  question  that  these  milk-borne  outbreaks  asso- 
ciated with  carriers  afford  perhaps  the  most  trenchant  evidence  of 
the  infectivity  of  the  carrier. 

I  would  refer  to  the  extraordinary  series  of  cases  in  Folkestone 
which  Johnstone,  of  the  English  Local  Government  Board,  found  to 
be  attributable  to  milk  infected  by  one  single  carrier  working  on  dairy 
farms.  It  was  found  that  64  per  cent  of  the  cases  of  enteric  fever 
infected  in  Folkestone  during  the  period  1896-1909  had  been  supplied 
with  milk  from  farms  on  which  this  one  cariier  was  employed. 

Other  extensive  milk-borne  outbreaks  in  England  associated  with 
carriers  have  been  reported  by  Stott,  Carnwath,  and  others,  and  in 
America  also  not  a  few  notable  outbreaks  of  a  similar  character  have 
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been  recorded  by  Bolduan  and  Noble,  Jordan  and  Irons,  Lamsden 
and  Woodward,  Rosenau,  Lumsden  and  Kastle,  and  others. 

Not  only  milk  sellers  and  dairy  workers  but  also  sellers  of  meat, 
vegetables,  fruit,  and,  in  fact,  all  kinds  of  foodstuffs,  have  been  shown 
to  be  potent  distributors  of  infection,  in  cases  where  the  vendors  hap- 
pen to  be  enteric  carriers. 

In  institutions  and,  more  particularly,  lunatic  asylums  in  Germany 
and  Great  Britain,  the  presence  of  carriers  has,  in  a  surprisingly  large 
number  of  instances,  been  found  to  constitute  the  prime  source  of 
recurrent  typhoid  outbreaks,  which  have  ceased  immediately  on  the 
isolation  of  the  declared  carrier  or  carriers.  There  is  no  need  to 
multiply  cases  of  the  kind  at  this  stage.  The  conclusion  is  obvious 
that  in  the  spread  of  enteric  fever  the  carrier  occupies  no  subordi- 
nate position,  but  that,  in  fact,  in  the  last  instance  the  blame  must  lest 
on  the  chronic  carrier,  and  there  is  good  evidence  for  foimulating  the 
aphorism  "No  carriers,  no  typhoid  fever."  The  converse  of  this 
statement  of  course  does  not  hold,  as  it  is  obvious  that  the  potential 
iofectivity  of  the  carrier  depends  to  a  large  extent  on  his  knowledge 
of  his  condition  and  more  especially  on  his  personal  hygiene.  There 
is  no  necessity  to  labor  this  point,  but  it  should  be  very  clearly 
understood  that  the  dangerousness  of  the  carrier  is  largely  a  function 
of  these  two  factors. 

I  now  come  to  a  brief  consideration  of  the  measures  which  have 
been  taken  toward  a  solution  of  the  problem  of  the  cure  and  contioi 
of  enteric  carriers. 

If  we  could  rid  the  carrier  of  his  bacilli,  we  could  insure  ourselves 
against  further  infection  proceeding  from  that  carrier,  and  conse- 
quently any  administrative  control  of  declared  carriers  would  be 
rendered  superfluous.  So  far  that  desideratum  is  far  from  being 
attained,  but  success  is  only  likely  to  be  achieved  by  intensive 
studies  of  the  experimental  carrier  condition  in  laboratory  animals — a 
form  of  study  which  was  initiated  many  years  ago  by  Blachstein  and 
Welch  in  this  country  and,  in  the  light  of  the  carrier  problem,  is  now 
being  actively  pursued  by  workers  in  many  laboratories. 

So  far  as  published  experiments  in  this  connection  are  concerned, 
it  does  not  appear  that  we  have  yet  found  a  chemo therapeutic  remedy 
which  is  likely  to  be  satisfactory  in  the  treatment  of  human  carrieis. 
The  experiments  of  Morgan  and  others  go  to  show  that  spontaneous 
cure  has  to  be  reckoned  with  in  these  carrier  rabbits,  and  thai 
therefore,  very  much  larger  series  of  animals  than  those  hitherto 
employed  must  bo  experimented  with  if  a  correct  estimate  of  the 
chemo  therapeutic  influence  of  chloroform  or  other  substances  in  the 
rabbit  carrier  is  desired.  The  method,  however,  is  at  least  promising 
and,  in  view  of  recent  successes  with  chemotherapy,  not  only  in  lues, 
but  perhaps  also  in  certain  bacterial  infections,  its  further  develop- 
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ment  is  abundantly  called  for.  Vaccine  treatment  of  ckfonic  carriers 
has  not  yielded  convincing  evidence  of  cure,  but  I  am  informed  by 
Prof.  Walker  Hall  that,  m  the  case  of  a  urinary  carrier  who  has  been 
under  observation  for  a  considerable  time,  the  substitution  of  a 
vaccine  prepared  from  the  homologous  organism  grown  on  the 
patient's  blood  has  had  a  very  marked  effect,  the  bacilli  having 
disappeared  entirely,  and  remained  absent  for  over  eight  months. 

I  now  pass  on  to  discuss  purely  administrative  measures  for  the 
control  of  carriers.  In  the  first  place,  with  regard  to  the  search  for 
carriers: 

(1)  When  outbreaks  of  endemic  typhoid  arise:  I  have  already 
alluded  to  the  fruitful  results  obtained  by  intensive  stucfies  of  endemic 
typhoid  fever  and  the  explanation  afforded  by  the  discovery  of  asso- 
ciated carrier  or  carriers.  In  view  of  the  success  thus  realized,  it  is 
of  the  highest  importance  that  greater  facilities  for  bacteriological 
investigation  should  be  at  the  disposal  of  public  health  authorities  than 
at  present.  Not  infrequently  bacteriological  aid  is  requisitioned  only 
too  late  in  the  course  of  the  epidemiological  inquiries  into  such  out- 
breaks. If  necessary,  some  provision  might  be  made  for  the  dispatch 
of  a  floating  laboratory  to  the  scene  of  the  epidemic.  In  typhoid- 
ridden  areas  great  good  may  be  done,  from  a  prophylactic  point  of 
view,  in  nonendemic  periods  by  bacteriological  researches  into  the 
presence  of  carriers  in  the  population  and  the  giving  of  suitable 
instructions  to  such. 

(2)  Control  of  declared  carriers  who  have  been  found  associated 
with  typhoid  outbreaks :  The  opinion  may  now  be  considered  unani- 
mous that  carriers  who  are  employed  in  dairy  work  and  in  the  sale  or 
preparation  of  foodstuffs  are  a  particular  menace  to  the  public  health. 

Failing  legislative  measures  to  cope  directly  with  this  question,  it  has 
been  the  usual  practice  in  such  cases  to  remove  the  carrier  or  carriers 
from  such  work  by  some  mutual  arrangement  between  the  authorities  of 
the  dairy  and  the  public  health  authorities.  For  example,  under  the 
terms  of  the  English  Infectious-disease  (prevention)  Act  of  1890,  sec- 
tion 4,  powers  are  given  to  stop  the  milk  supply  of  a  dairy  if  there  is 
evidence  that  the  mUk  is  spreading  infection.  The  order  to  do  so  is 
removed  if  the  local  authority  or  medical  officer  of  health  is  satisfied 
that  the  cause  of  the  infection  is  removed.  This  would  provide  for 
the  stoppage  of  a  milk  supply  if  a  person  connected  with  a  dairy 
developed  enteric  fever  and  infection  entered  the  milk  therefrom. 

The  permanent  removal  of  such  persons  from  dairy  work  could 
doubtless  be  legitimately  carried  out  under  this  provision,  but  it 
would  involve  a  more  liberal  interpretation  of  the  term  "healthy 
carrier."  The  extension  to  comprise  that  of  chronic  typhoid  infection 
would  probably  be  sufficient,  and  there  is  good  evidence  for  regarding 
the  chronic  typhoid  state  as  such. 
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In  the  interests  of  the  community  the  removal  of  such  declared  car- 
riers connected  with  dairies  is  certainly  called  for.  In  the  case  of 
chronic  carriers,  such  as  cooks,  waiters  in  hotels,  vegetable  sellers, 
and  so  on,  who  have  been  found  to  be  infective  or  who  have  not  been 
found  to  be  infective,  it  is  probable  that  authorities  wiU  have  to  be 
content  simply  with  the  enforcement  of  hygienic  precautions.  Such 
carriers  should  be  notified,  however,  and  kept  under  the  supervision 
of  the  local  authorities,  and  periodically  visited,  in  order  to  discover 
if  the  precautions  recommended  are  being  conscientiously  carried  out. 

I  come  now  to  the  question  of  the  bacteriological  examination  of 
convalescents.  There  is  every  reason  to  suppose  that,  if  carriers  are 
discovered  at  an  early  period  in  convalescence,  and  hygienic  recom- 
mendations made,  the  community  may  to  a  certain  extent  be  insured 
against  possible  spread  of  infection  by  such.  Also,  possibly,  curative 
measures,  particularly  in  the  case  of  urinary  carriers,  might  be  insti- 
tuted with  a  fair  prospect  of  effecting  a  permanent  cure. 

Now,  it  is  clear  that  such  a  scheme  demands  a  very  extensive 
machinery  for  its  proper  conduct,  and  a  stereotyped  routine  is  liable 
to  suffer,  owing  to  intermittency  in  excretion,  imperfect  bacteriolog- 
ical methods,  and  the  willingness  or  otherwise  of  convalescents  to 
supply  samples  of  excreta  for  examination.  Further,  there  is  a  pros- 
pect of  revealing  only  about  3  to  5  per  cent  of  chronic  carriers. 
Hence  the  prospective  crop  of  carriers  is  small  in  comparison  with 
the  enormous  amount  of  work  involved.  Dr.  Theodore  Thomson  and 
myself  tested  the  practicability  of  this  method  during  two  years, 
1909-1911.  I  am  unable  to  give  the  full  facts  here.  It  will  suffice 
to  note  that  convalescents  leaving  the  I'detropolitan  Asylum's  Board 
hospitals,  while  still  carrying  the  bacilli  in  their  excreta,  were  exam- 
ined once  a  month  for  six  months,  and  then,  if  negative,  at  the  end 
of  a  year.  The  chief  difficulty  encountered  was  the  punctual  dispatch 
of  excreta  for  examination,  the  responsibility  for  which  was  largely 
that  of  the  medical  officer  of  health  of  the  district.  After  a  time  all 
convalescents  who  left  the  hospital,  whether  infective  or  not  infective, 
were  examined.  The  result,  so  far  as  I  am  at  present  enabled  to 
state,  was  that  only  about  2.5  per  cent  of  these  convalescents  remained 
carriers  at  the  end  of  a  year.  All  were  females.  Over  2,000  separate 
samples  of  excreta  were  examined  during  that  time.  There  is  no 
doubt  that,  with  active  cooperation  between  the  health  authorities, 
the  people  at  large,  and  the  bacteriologist  such  a  plan  is  feasible  and 
wortli  the  trouble  involved.  Probably  the  examination  of  the 
excreta  of  the  convalescent  once  a  month  for  tlu-ee  months  would  be 
amply  sufficient. 

Permanent  isolation  is  perhaps  the  most  effective  measure  of  all, 
but  can  be  appUcd  satisfactorily  only  in  the  case  of  asylums  and  simi- 
lar institutions.     In  small  asylums  the  expense  that  this  procedure 
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mvolves  may  be  a  serious  hardship.  These  lunatic  carriers  in  asy- 
Rims  undoubtedly  constitute  the  best  material  for  the  investigation 
©f  the  carrier  status,  for  the  simple  reason  that  it  is  always  available. 
Prolonged  trials  of  various  therapeutic  measures  can  be  readily 
©arried  out,  and  intensive  bacteriological  studies  can  be  undertaken, 
provided  the  necessary  facilities  for  such  work  are  to  hand.  The 
Iktter  condition  is,  however,  rarely  satisfied,  and  it  would  seem  to  me 
a  question  worthy  of  consideration  whether  all  such  carriers  could 
Bot  be  drafted  to  some  central  institute,  probably  in  connection  with 
&  large  fever  hospital,  where  a  competent  bacteriologist,  acting  under 
an  advisory  committee,  might  undertake  a  special  study  of  the  many 
problems  connected  with  the  carrier  state.  In  such  an  institute 
provision  might  also  be  made  for  the  reception  of  sane  carriers  (prob- 
ably of  other  diseases,  e.  g.,  diphtheria  carriers)  who  may  offer 
themselves  for  study. 

There  is  finally  the  question  of  modification  of  the  treatment  of 
enteric  fever,  with  a  view  to  the  prevention  of  the  onset  of  the 
ehronic  carrier  state  in  convalescence. 

This  is  a  problem  which  can  at  present  be  only  tentatively  con- 
sidered, but  it  is  to  be  hoped  that  a  solution  will  come  with  the  devel- 
opment of  a  rational  therapy  in  enteric  fever  directed  toward  the 
extermination  of  the  bacilli  before  they  have  acquired  a  permanent 
focus  of  vegetation  in  the  body. 

There  are  certain  points  connected  with  the  subject  of  para- 
typhoid carriers  to  which  attention  may  be  directed. 

The  discussion  of  paratyphoid  fever  and  the  etiological  r61e  of 
carriers  in  connection  therewith  is  at  the  present  time  an  undoubt- 
etl'y  difficult  task,  by  reason  of  lack  of  settled  opinion,  partly  among 
bacteriologists,  and  partly  among  clinicians. 

On  the  bacteriological  side  all  observers  are  agreed  that  three  of 
the  four  members  of  the  Gaertner-paratyphoid  group,  viz,  B.  sui- 
p€stifer,  B.  entertidis  Gaertner,  and  B.  paratypliosus  B.  are  culturally 
and  biochemically  indistinguishable. 

By  agglutination  methods,  B.  enteritidis  Gaertner  and  B.  para- 
typTiosus  A.  can  be  easily  separated  off,  while  the  difficulty  has  cen- 
tered round  the  differentiation  of  B.  suipestifer  and  B.  paratypliosus 
M.  Now,  many  German  writers,  who  have  not  employed  absorption 
methods,  maintain  the  view  that  B.  suipestifer  and  B.  paratypliosus  B. 
are  indistinguishable,  whereas  the  recent  work  of  Boycott,  Bain- 
bridge,  and  Bainbridge  and  O'Brien,  has,  in  my  opinion,  very  clearly 
shown  the  possibility  of  differentiating  these  organisms  by  absorption 
methods. 

I  have  had  an  opportunity  of  observing  for  myself  the  striking 
differences  between  B.  paratypliosus  B.  and  B.  suipestifer,  which  can 
lie  elicited  by  carefully  performed  absorption  tests,  and  I  would  here 
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allude  to  the  striking  light  thrown  by  these  experiments  on  the  epi- 
demiology of  this  group  of  organisms.  These  authors  (Bainbridge 
and  O'Brien)  procured  from  various  sources,  mostly  German,  a  num- 
ber of  so-called  paratyphoid  bacilli.  These  on  examination  by 
cultural  methods,  and  by  agglutination  and  absorption  tests,  fell 
into  two  groups,  viz,  one  group  identical  with  standard  strains  of 
B.  suipestifer,  and  the  other  with  standard  strains  of  B.  paratypJio- 
sus  B.  Moreover,  all  their  strains  which  proved  to  be  genuine 
B.  paratypTiosus  B.  had  been  isolated  from  cases  of  paratyphoid 
fever,  or  from  paratyphoid  carriers,  whereas  those  which  proved  to 
be  identical  with  B.  suipestifer  had  been  derived  from  foodstuffs  or 
cases  of  food  poisoning.  Much  of  the  evidence  on  which  the  so-called 
ubiquity  theory  has  been  based  by  certain  writers,  including  Prof. 
Conradi,  is,  in  my  view,  largely  discountenanced,  not  only  by  this 
work  to  which  I  have  referred,  but  also  by  neglect  in  many  cases  to 
apply  differential  tests,  which  must  be  considered  at  the  present  time 
to  be  absolutely  essential  before  an  organism  can  be  admitted  to  this 
group  at  all.  I  would  also  refer  to  the  support  which  these  results 
of  Bainbridge  and  O'Brien  have  received  from  the  work  of  H.  R. 
Dean,  who  effected  a  separation  by  complement  fixation,  and  also 
to  the  strikingly  interesting  work  of  Reiner  Miiller  and  of  Penfold. 
The  latter,  using  the  raffinose-papilla  test  of  Reiner  Miiller,  exam- 
ined the  same  collection  of  strains  which  Bainbridge  and  O'Brien 
employed,  and,  the  results  by  the  two  methods  agreed  absolutely. 

The  source  of  genuine  paratyphoid  infection  is  mainly  the  para- 
typhoid patient,  and  the  paratyphoid  carrier,  and  the  infectivity 
of  the  latter  has  been  abundantly  attested  by  certain  recently 
recorded  outbreaks. 

In  the  case  of  Paratyphoid  A.  infection,  to  which  much  attention 
has  been  directed  in  India,  it  would  appear  that  the  transitory  car- 
riers who  have  had  mild  or  abortive  infections  are  the  most  fruitful 
sources  of  infection. 

Chronic  carriers  of  Gaertner  baciUi  are  also  known  (gall-bladder 
cases)  and  I  have  recently  obtained  cognizance  of  at  least  two  chronic 
urinary  Gaertner  carriers,  but  I  am  not  aware  of  these  having  at  any 
time  proved  their  infectivity. 

In  the  case  of  diphtheria  carriers,  attention  should  be  directed  (1) 
toward  preventing  the  distribution  of  bacilli  by  the  carrier  and  (2) 
toward  preventing  the  direct  or  indirect  association  of  the  carrier 
with  susceptible  individuals. 

I  do  not  propose  to  discuss  the  methods  which  have  been  recom- 
mended and  })racticed  for  the  cure  of  diphtheria  carriers.  No 
effective  remedy  has  yet  been  evolved,  but  the  results  of  certain 
measures,  such  as  the  inoculation  of  bacterial  vaccines,  first  advocated 
by  Petruschky,  and  the  spra3mg  of  the  throat  with  live  cultures  of 
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the  Staphylococcus,  as  recommended  by  Schiotz,  undoubtedly  afford 
evidence  suggesting  further  extensive  trials.  One  might  also  refer 
to  the  promising  results  of  Hewlett  and  Nankivell  with  vaccines 
prepared  from  the  ground-up  diphtheria  bacilli  (modified  Macfady en- 
Rowland  process).  When  the  fauces  only  are  infected,  extirpation 
of  the  tonsils  is  likely  to  prove  of  service,  and  should  be  undertaken 
after  preliminary  inoculation  of  antitoxin.  Where  there  is  nasal  dis- 
charge, the  removal  of  adenoids  may  be  effective. 

At  present  our  object  should  be  to  restrict  as  far  as  possible  the 
potential  infectivity  of  the  carrier  by  the  use  of  antiseptic  gargles 
and  other  measures,  such  as  those  mentioned  above. 

With  regard  to  measures  directed  toward  the  discovery  and  noti- 
fication of  carriers  and  their  subsequent  supervision: 

All  contacts  with  diphtheria  cases  should  be  swabbed  in  nose  and 
throat  and  search  should  be  made  for  other  sources  of  contamination, 
e.  g.,  nasal  discharges,  skin  eruptions,  whitlows,  and  so  forth,  all  of 
which  must  be  treated.  Negative  evidence  as  to  the  presence  of 
B.  diphtheria  should  not  be  accepted  as  final  until  those  intimately 
in  contact  have  been  swabbed  at  least  tmce  at  intervals  of  four  days. 
Nasal  discharges,  unhealthy  tonsils,  and  such  like  demand  stricter 
supervision. 

With  regard  to  convalescents  and  convalescent  carriers  a  negative 
result  should  be  obtained  on  at  least  three  occasions,  with  a  week's 
interval,  before  isolation  is  relaxed.  All  of  those  examined  should, 
if  possible,  be  accompanied  by  a  separate  examination  of  the  nose. 

The  difficulty  arises  in  the  case  of  carriers  who  have  for  long  periods 
yielded  cultures  regarded  as  positive.  In  such  cases  it  is  advisable 
to  prepare  a  pure  culture,  in  order  to  make  certain  that  the  bacillus 
is  properly  classed  as  B.  diphtherix  and  not  one  of  the  rarer  forms  of 
diphtheroids  which  closely  resemble  B.  diphtherise,  morphologically. 
If  the  bacillus  after  isolation  proves  culturally  and  biochemically 
indistinguishable  from  B.  diphtherix,  but  completely  nonvirulent,  the 
question  of  the  isolation  of  the  carrier  arises.  If  there  is  good 
reason  for  supposing  that  only  nonvirulent  B.  diphtherix  are  present, 
i.  e.,  if  the  culture  appears  to  contain  only  one  form  of  B.  diphtherix, 
then  it  may  sometimes  be  necessary  to  relax  the  isolation  in  certain 
cases,  but  under  no  circumstances  should  such  a  child  or  person  be 
allowed  to  return  to  school  or  to  undertake  the  care  of  small  children. 
This  measure  is  specially  important  if  an  unhealthy  discharge  from 
the  nose  is  present. 

There  are  no  definite  means  as  yet  of  distinguishing  between  an 
efficient  and  a  harmless  carrier,  and  such  a  distinction  is  probably  not 
permanent.  Still,  by  observing  such  habits  as  coughing,  sneezing  or 
spitting,  and  examining  for  the  presence  of  B.  diphtherix  in  the  saliva, 
a  more  accurate  estimate  of  the  harm  done  by  individuals  may  be 
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gained.  Arkwright  examined  the  saliva  of  24  diphtheria  convales- 
cents who  were  still  infected  with  the  diphtheria  bacillus  at  periods 
of  1  to  3  months  after  onset.  The  saliva  was  collected  in  sterile  test 
tubes.  From  10  of  these  cases  bacilli  giving  the  cultural  and  bio- 
chemical reactions  of  B.  diphtherise  were  isolated.  Seven  of  these 
10  were  virulent  and  2  nonvirulent,  while  the  remaining  strain  was 
probably  identical  with  the  nonvirulent  strain  isolated  from  the 
throat  at  the  same  time.  By  testing  the  saliva,  therefore,  one  may 
obtain  a  measure  of  the  harmfulness  or  harmlessness  of  a  carrier. 

In  spite  of  the  facts  pointing  to  the  average  frequency  of  non- 
virulent B.  diyhtherise  not  being  much  greater  in  contacts  than  in  non- 
contacts,  when  large  numbers  of  observations  are  considered,  and 
in  spite  of  the  lack  of  proof  of  diminishing  virulence  in  convalescents, 
there  is  nevertheless  some  striking  evidence  of  the  excessive  fre- 
quency of  nonvirulent  B.  diphtherix  in  contacts  and  convalescents 
in  some  outbreaks,  and  even  of  the  occasional  association  of  non- 
virulent B.  dipJitherix.  with  clinical  diphtheria.  It  is  probable  that 
the  casual  connection  between  carriers  of  nonvirulent  B.  dipJitherix 
and  clinical  diphtheria  can  not  be  neglected,  although  the  nonvirulent 
strains  are  possibly  of  less  importance. 

As  Arkwright  has  shown,  there  are  great  variations  in  degree  of 
virulence  among  strains  which  are  undoubtedly  virulent,  and  the 
nonvirulent  types  may  represent  the  end  stage  of  a  variation  proceed- 
ing under  certain  as  yet  unknown  influences  in  the  throat.  An 
attempt  has  been  made  by  Kolmer  to  show  that  by  the  morphological 
appearances  of  the  organisms  isolated  an  opinion  can  be  formed  as 
to  their  possible  virulence  or  lack  of  virulence. 

Such  a  procedure  would  be  undoubtedly  of  value  if  it  could  be 
relied  upon,  but  from  Kolmer's  work  it  is  not  clear  whether  the 
glucose  test  was  applied,  and  consequently  whether  some  of  the  solid, 
presumabl}^  avirulent,  forms  were  really  Hoffman  strains,  regarding 
which  most  authorities  are  of  opinion  that  they  are  not  related  to 
Klebs-Loeffler  bacilli  in  an}^  way. 

With  regard  to  bacillary  dysentery,  this,  so  far  as  Great  Britain  is 
concerned,  is  usually  confined  to  asylums,  and  only  very  rarely  in 
the  last  three  years  have  a  few  isolated  genuine  outbreaks  occurred. 
These  and  the  asylum  cases  have  been  usually  due  to  infection  by 
membere  of  the  large  mannite-fermenting  group,  of  which  no  single 
organism  can  be  regarded  as  the  type. 

With  regard  to  the  spread  of  the  disease  during  an  epidemic,  or  its 
importation  during  the  epidemic  season  from  one  town  or  district  to 
another,  probably  the  mild  catarrhal  cases,  the  convalescent  carriers, 
and  the  cases  relapsing  at  short  intervals  (especially  in  asylums)  are 
the  most  active,  but  as  regards  the  survival  of  the  B.  dysenterise  from 
one  epidemic  to  another  the  relapsing  and  chronic  cases  of  dysentery 
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must  be  looked  on  as  the  sources  of  danger.  If,  however,  observa- 
tions like  those  of  Simon  are  confirmed,  the  chronic  convalescent 
carrier  assumes  a  still  more  important  position.  This  author  has 
shown  that  the  bacilli  may  persist  after  convalescence  (intermittently) 
for  137  to  404  days,  with  an  average  of  214  days. 

It  is  important,  therefore,  that  a  close  watch  should  be  kept  over 
persons  who  have  once  been  infected,  and  any  attack  of  diarrhoea 
occurring  in  a  formerly  infected  person  must  be  considered  suspicious 
and  as  requiring  reexamination.  On  the  occurrence  of  a  fresh  out- 
break of  dysentery,  those  who  have  formerly  been  infected  must  be 
reexamined. 


THE    PROBLEM   OF   THE    DETECTION   OF   THE   TYPHOID    CARRIEB, 
FROM  THE    STANDPOINT  OF  A  LARGE  MUNICIPAL  HOSPITAL. 

Charles  Norris,  M.  D.,  Director  of  Laboratories,  Bellevue  and  Allied  Hospitals, 

New  York  City. 

The  recognition  of  the  existence  of  disease  carriers  among  insects — 
the  mosquitoes,  lice,  and  bedbugs — various  domestic  and  wild  mam- 
mals, and  man  himself,  has  made  modern  preventive  medicine  the 
effective  force  it  now  is  in  the  conquest  of  infectious  diseases.  No 
other  agency  has  wielded  so  tremendous  a  vitalizing  or  civilizing 
effect  upon  vast  numbers  of  people.  One  has  but  to  recall  the  success 
obtained  in  combating  j'^ellow  fever  in  Cuba,  malaria  in  Italy  and 
Greece,  Malta  fever,  and  the  successful  campaign  against  the  tropical 
diseases  in  Panama  carried  on  by  Col.  Gorgas. 

The  detection  of  disease  carriers,  namely,  those  persons,  be  they 
healthy  or  ill,  who  harbor  and  eliminate  disease-inciting  micro- 
organisms which  may  infect  other  people,  is  the  paramount  hygienic 
issue  of  modern  times.  The  epidemiological  importance  of  human 
disease  carriers  may  be  taken  for  granted;  supported,  as  the  evidence 
is,  by  a  vast  array  of  observations  and  facts.  It  may  be  asserted 
that  all  persons  who  have  reached  adult  age  have  been  or  actually 
are  distributors  of  one  or  more  of  the  microorganisms  which  are  the 
inciting  agents  of  such  diseases  as  malaria,  tuberculosis,  syphilis, 
gonorrhea,  typhoid,  diphtheria,  the  exanthenata,  epidemic  menin- 
gitis, infantile  paralysis,  and  the  diseases  induced  by  the  various 
pathogenic  bacteria. 

It  will  require  the  united  efforts  of  the  public  health  services — and, 
most  important  of  all,  the  general  medical  profession — to  properly 
control  the  disease  carrier  in  the  future.  The  irregular  or  unlicensed 
practitioners,  the  faddists,  and  Christian  Scientists,  who,  from  pro- 
fessional or  pseudo-religious  principles,  do  not  recognize  the  existence 
of  disease,  must  be  coerced  to  report  to  the  health  authorities  all  cases 
of  infectious  diseases  coming  under  their  care,  under  penalty  of  rev- 
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ocation  of  their  licenses,  or  with  heavy  fines  and  imprisonment. 
Ample  authority  for  such  measures  is  founded  upon  the  Latin  proverb : 
Salus  populi,  suprema  lex  est.  Koch  obtained  his  authority  to  wage 
the  successful  campaign  against  typhoid  fever,  begun  a  decade  ago 
in  Germany,  by  appeal  to  the  Prussian  laws  of  1835,  prescribing  the 
measures  to  be  pursued  during  pestilences.  The  illuminating 
researches  upon  typhoid  fever  in  the  German  Empire  which  were 
inaugurated  by  Dr.  Koch  and  his  coworkers  will  in  time  be  recog- 
nized as  one  of  the  most  noteworthy  contributions  to  modern  pre- 
ventive medicine.  We  have  learned  that  typhoid  infection  is  largely 
one  of  contact,  from  the  ill  to  the  well,  or  indirect  contact,  through 
the  agency  of  food  and  drink,  especially  milk,  contaminated  by  dis- 
ease carriers.  In  fact,  Frosch  has  stated  that  the  eradication  of 
typhoid  fever  is  a  problem  dependent  entirely  upon  the  efficient 
control  or  elimination  of  the  typhoid  bacillus  carrier. 

Although  the  epidemiological  importance  of  typhoid  fecal  carriers 
may  be  said  to  date  from  the  researches  of  the  German  typhoid  sta- 
tions, many  facts  had  already  been  collected  pointing  to  the  danger 
of  such  persons.  Horton-Smith,  in  the  Gouldstonian  lectures  of 
1900,  drew  attention  to  the  danger  of  urinary  carriers,  having  ob- 
tained a  percentage  of  25  in  his  typhoid  cases.  In  fact,  Horton- 
Smith  pointed  out  the  possibility  of  danger  from  the  feces  of  con- 
valescents. Actual  proof,  however,  of  the  elimination  of  t3rphoid 
bacilli  was  not  furnished.  Attention  was  first  drawn  by  Louis  to 
the  frequent  occurrence  of  cholecystitis  following  attacks  of  typhoid 
fever,  and,  in  1889,  Bernheim  noted  the  frequency  of  attacks  of  gall- 
stone following  typhoid  fever.  In  1888  Futterer  found  B.  typhosus 
in  the  gall  bladder.  Later,  Gilbert  and  Girode,  Chiari,  van  Dungern, 
and  Gushing,  and  Miller,  in  this  country,  greatly  increased  our  knowl- 
edge of  the  cholecystitis  of  typhoid  fever.  Blackstein  and  Welch 
were  the  first  to  note  the  constant  occurrence  of  typhoid  bacilli  in 
the  gall  bladder  of  animals  after  intervenous  inoculation  with  typhoid 
cultures,  the  organism  having  been  found  as  late  as  128  days  after 
inoculation,  when  the  bacteria  had  disappeared  from  the  other  or- 
gans. Flexner,  in  1891,  found  typhoid  bacilli  in  the  gall  bladder  in 
50  per  cent  of  the  cases  dead  from  typhoid  fever.  Foster  and  other 
observers  have  shown  that  in  practical!}'-  all  cases  of  typhoid  fever 
the  organism  is  found  in  the  bile  after  death.  The  discovery  of  fecal 
carriers  seems  to  have  been  delayed  solely  by  the  difficulty  in  isolating 
the  bacillus  from  the  feces. 

It  is  my  intention  to  discuss  the  small  but  important  share  that 
the  hospital  should  play  in  safeguarding  the  public  health.  The 
large  number  of  people  which  pass  through  a  municipal  hospital, 
having  some  form  of  infectious  disease,  clearly  shows  the  responsi- 
bility of  the  hosj)ital  in  reporting  such  cases  to  the  health  authorities. 
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The  value  of  this  work  depends  upon  the  diagnostic  skill  and  scientific 
resources  of  the  clinicians  and  the  laboratory  staff. 

At  the  request  of  Dr.  John  Winters  Brannan,  president  of  the  board 
of  trustees  of  Bellevue  and  Allied  Hospitals,  the  pathological  depart- 
ment of  Bellevue  Hospital  has  investigated,  for  the  past  year,  as  far 
as  circumstances  would  permit,  the  question  of  the  convalescent 
typhoid  carrier.  Whenever  possible,  the  department  has  held  car- 
riers until  their  excreta  were  bacilli  free.  All  patients  who,  at  their 
discharge,  were  still  eliminating  bacilli,  were  furnished  with  infor- 
mation blanks  outlining  briefly  the  elementary  rules  of  hygiene  and 
cleanliness.  The  possibility  of  their  contaminating  the  food  and 
drink  of  others  through  their  uncleanly  habits  was  pointed  out  to 
them.  The  board  of  health  was  furnished  with  the  name  and  address 
of  all  convalescent  carriers  at  the  time  of  their  discharge.  These 
measures  were  taken  in  the  hope  of  diminishing  the  number  of  con- 
tact infections  and  of  educating  the  public  in  regard  to  simple 
sanitary  matters. 

The  crusade  against  public  spitting  inaugurated  by  the  New  York 
Board  of  Health,  under  the  guidance  of  Dr.  Hermann  M.  Biggs, 
which  has  been  so  successful,  although  it  has  taken  many  years  to 
train  the  public,  enticed  the  department  to  pla}^  the  role  of  an  edu- 
cator of  hygiene  to  the  public.  It  was  considered  inadvisable  to 
make  these  instructions  as  full  as  those  issued  by  Davies  and  Walker- 
Hall,  of  Bristol  (1908),  or  those  issued  at  Strassburg  (1910). 

Our  examination  of  the  convalescent  carrier  was  begun  a  year  ago 
this  September,  when  the  new  building  of  the  pathological  depart- 
ment was  opened.  The  material  was  drawn  from  Bellevue  Hos- 
pital, having  1,000  beds,  and  from  the  allied  hospitals,  containing 
altogether  about  350  additional  beds,  and  distant  an  hour's  trav- 
eling from  the  Bellevue  laboratory.  The  routine  examinations  were 
made  by  Dr.  Guy  Wallace,  Miss  Ethel  E.  Lawrence,  and  by  Drs.  B. 
Morgan  Vance  and  Emil  Boehm.  To  these  I  wish  to  express  my 
thanks  for  their  devotion  and  painstaking  work. 

A  low  percentage  of  positive  results  was  obtained  during  the  active 
stage  of  the  disease,  due  in  part  to  the  fact  that  the  average  of  speci- 
mens examined  per  case  was  1.59.  One  hundred  and  thirty-two 
convalescent  cases  were  examined  shortly  after  defervescence,  6 
positive  urine  and  11  positive  fecal  cultures  were  obtained,  making 
a  percentage  of  13.87  per  cent  as  the  total,  and  a  percentage  of  8 J 
for  the  fecal  carriers.  The  positive  feces  findings  occurred  between 
the  first  and  the  twenty-ninth  day  after  defervescence.  In  only 
two  cases  was  the  organism  found  on  two  successive  examinations. 
Many  patients  had  received  urotropin  during  the  course  of  the  dis- 
ease, so  that  the  urinary  findings  will  not  be  considered. 
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Endomedium  prepared  without  modification  poured  into  large 
Petrie  dishes  was  used  for  the  fecal  examinations.  All  suspicious 
colonies  were  stabbed  into  Hiss's  dextrose  gelatine  agar  tube  medium. 
All  nongas-producing  dextrose  strains  were  transplanted  into  broth 
for  agglutination  tests,  with  a  20,000  antityphoid  rabbit  serum,  and 
all  strains  were  tested  for  their  cultural  characteristics  upon  htmus 
milk,  sugar-free  Hiss  serum  water,  and  North's  agar  medium,  to 
which  had  been  added  the  usual  sugars  and  other  sugars  less  com- 
monly employed,  namely,  galactose,  maltose,  dextrin,  and  so  forth. 
All  the  typhoid  strains  identified  as  B.  typhosus  agglutinated  to  the 
limit.  Occasionally,  bacillary  strains  were  found  agglutinating  at 
10,000,  but  none  of  these  strains  was  found  to  possess  the  cultural 
peculiarities  of  B.  typhosus. 

Our  findings  agree  with  those  obtained  by  Kayser,  who  found  that 
93  per  cent  of  the  convalescents  are  bacillus  free  two  weeks  after 
defervescence.  Semple  and  Grieg,  in  India,  found  a  carrier  per- 
centage of  11.6  among  convalescents  who  ehminated  baciUi  for  a 
period  longer  than  six  weeks.  According  to  Ledingham,  the  elabo- 
rate routine  and  thoroughness  of  the  work,  daily  examinations 
being  made,  account  for  the  high  percentage  obtained.  Khnger  also 
found  11.6  per  cent  temporary  intestinal  carriers  and  1.7  per  cent 
temporary  urinary  carriers  among  604  convalescents.  1.7  per  cent 
of  fecal  became  chronic  carriers,  and  all  the  urinary  carriers  were 
cured  by  urotropin.  Graham  and  his  coworkers  in  the  Boston  City 
Hospital  found  a  temporary  carrier  percentage  of  23. 

A  further  enumeration  of  the  statistics  bearing  upon  the  tempo- 
rary and  chronic  carriers  collected  and  reported  by  German  and 
English  investigators  may  be  omitted,  since  these  statistics  form 
the  basis  for  a  series  of  illuminating  articles  which  are  weh  known. 
The  impossibility  of  detaining  convalescents  in  the  hospital  until 
one  can  be  sure  that  on  their  discharge  they  will  not  at  a  subsequent 
period  prove  to  be  typhoid  carriers,  needs  no  discussion ;  for  we  know 
how  intermittent  is  the  discharge  of  the  baciUi  in  the  feces  in  the 
temporary  as  well  as  in  the  chronic  carrier.  The  importance  of  late 
control  examinations  is  emphasized  by  Ledingham,  and  by  lOinger, 
who  found  a  fecal  carrier  percentage  of  3  in  a  group  of  101  people 
who  had  suffered  from  typhoid  fever  a  year  before.  Great  skepti- 
cism should  be  maintained  in  regard  to  the  cure  of  chronic  carriers, 
in  view  of  the  many  cases  showing  spontaneous  cessation  of  ehmi- 
nation.  We  believe  that  the  majority  of  patients  who  have  nega- 
tive fecal  findings  in  early  convalescence  will  not  later  on  become 
chronic  carriers.  We  admit  there  is  no  scientific  proof  for  this  state- 
ment. 

The  duty  of  the  hospital  ends,  it  seems  to  me,  when  the  cases, 
who,  on  their  discharge,  are  active  typhoid  carriers,  are  reported  to 
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the  board  of  health.  The  question  of  the  continuance  of  routine 
examination  of  the  typhoid  convalescents  in  hospitals  is  open  to 
discussion.  I  believe  that  they  should  be  made  in  all  hospitals 
having  suitable  laboratory  facilities,  in  order  to  notify  the  health 
authorities  of  the  existence  of  potential  chronic  carriers,  and  for  the 
educational  value  of  these  and  similar  examinations  to  the  hospital 
staff. 

In  asylums  and  other  institutions  where  the  patients  stay  for  years, 
routine  examination  of  stools  and  urines  should  be  made  occasionally 
in  order  to  prevent  institutional  contact  epidemics,  of  which  so  many 
have  been  recorded  in  the  Hterature.  All  chronic  carriers  found 
should  be  segregated,  and  have  a  separate  kitchen  and  personnel. 
The  active  and  convalescent  typhoid  and  paratyphoid  patients 
should  be  cared  for  in  wards  provided  with  a  nursing  force,  diet 
kitchen,  and  a  personnel  entirely  separate  from  the  other  wards  of 
the  hospital,  as  recommended  by  Kraus  and  Kirschner,  and  by 
Edsall. 

The  high  infectivity  of  typhoid  patients  during  the  first  week  of 
disease,  as  pointed  out  by  Conradi  and  others,  indicates  the  great 
importance  of  efficient  sterihzation  of  the  excreta.  The  danger  of 
the  stools  and  urine  is  sufficiently  recognized,  but  fittle  care  is  usually 
taken  of  the  sputum  and  vomitus,  although  Drigalski,  in  1904, 
pointed  out  that  enormous  numbers  of  typhoid  bacilli  may  be  found 
in  the  stomach.  Drigalski,  Glaser,  and  Richardson  have  noted  the 
frequent  presence  of  typhoid  bacilli  in  the  sputum  of  typhoid  pneu- 
monia. Again,  Mya,  Blum,  Manicatide,  and  Gaethens  have  isolated 
baciUi  from  pharyngeal  ulcers  and  from  the  tonsils  of  active  typhoid 
cases.  It  is  known  that  the  duodenum  is  the  estuary  for  the  bacilli 
which  are  efiminated  through  the  bile  ducts  and  gall  bladder.  Hess 
has  shown  the  practical  appfication  of  the  method  of  cultivating  the 
stomach  contents  by  means  of  stomach  tubes  in  the  case  of  infants 
suffering  from  t3T)hoid  fever — a  method  originated  by  Weber,  who 
used  the  Vohlhardt  oil  breakfast  in  order  to  excite  a  regurgitation 
of  the  duodenal  contents  into  the  stomach.  In  the  case  of  adults, 
Hess  recommends  a  duodenal  tube  as  devised  by  Gross  or  by  Einhorn. 

The  early  detection  of  typhoid  and  paratyphoid  infections,  and 
the  recognition  of  atypical  cases,  is  of  great  importance.  A.  Baginsky 
has  pointed  out  that  many  apparently  harmless  cases  of  febrile  dys- 
pepsia in  children  may  be  typhoid.  Vehch  has  collected  36  cases  of 
adults  which  ran  a  severe  course  with  a  clinical  picture  of  heart 
failure.  In  addition,  Curschmann  has  emphasized  the  fact  that 
typhoid  fever  may  run  its  course  under  the  guise  of  a  malaria,  of 
influenza,  or  of  cerebral  or  cardiac  intoxication  with  hemorrhage 
and  perforution.  Koch,  in  his  famous  address,  dwelt  upon  the  im- 
portance of  recognizing  the  mild  or  wallcing  cases  of  typhoid.     The 
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experience  of  the  Bellevue  morgue  has  been  similar  to  that  of  all 
pathological  institutes.  I  may  add  that  most  of  the  short  cases  of 
typhoid  which  have  come  to  autopsy  in  my  experience  have  been 
subjects  of  status  lymphaticus,  and  have  had  a  clinical  course  marked 
by  severe  cerebral  symptoms  of  intoxication. 

All  cases  of  cholelithiasis  in  the  hospital  should  be  examined  to 
determine  the  possibility  of  their  being  typhoid  carriers.  Klinger 
has  reported  that,  out  of  220  chronic  carriers,  definite  symptoms 
of  gallstones  were  elicited  in  1.3.6  per  cent  of  them.  It  is  said  that 
only  10  per  cent  of  the  cases  of  cholelithiasis  have  clinical  symptoms* 
On  the  other  hand,  it  is  known  that  cholelithiasis  may  run  its  course 
with  slight  digestive  disturbances,  and,  again,  a  number  of  cases 
have  been  reported  in  which  attacks  of  gall  colic  precede  typhoid 
fever.  Such  people  may  be  carriers  who  have  never  developed 
typhoid  within  their  knowledge,  either  on  account  of  a  more  perfect 
local  intestiniil  or  general  systemic  hnmunity  to  typhoid  infection. 
The  duodenal  test  is  indicated  m  every  case  of  colic,  or  of  gastric  or 
intestinal  disturbance,  and  the  bile  or  gallstones  obtained  at  opera- 
tion should  be  cultivated.  We  are  cultivating  the  bile  and  spleen 
of  every  case  that  comes  to  autopsy,  the  gall  bladders,  ducts,  and  parts 
of  the  liver  being  saved  for  a  subsequent  histological  examination 
to  confirm  the  experimental  work  of  J.  Koch  and  Chirolanza  on  the 
pathology  of  the  typhoid  carriers.  The  bacteriological  examina- 
tion of  all  urines  may  in  time  furnish  valuable  statistics  as  to  the 
frequency  of  infections  with  the  colon  typhoid  group  in  such  obscure 
diseases  as  the  hematogenous  infections  of  the  kidney,  pelvis,  and 
urinary  bladder. 

The  nurses  and  doctors  who  have  charge  of  typhoid  patients 
should  be  vaccinated.  The  efficiency  of  this  simple  prophylactic 
measure  is  amply  testified  to  by  its  success  in  diminishing  typhoid 
in  the  Army.  In  India,  where  the  paratyphoid  mfections  of  the  A 
type  are  so  frequent,  it  has  been  suggested  that  appropriate  vaccine 
treatment  should  be  instituted.  In  Germany,  there  is  a  tendency 
to  disregard  paratyphoid  infections,  on  account  of  their  mildness, 
in  the  general  campaign  waged  against  typhoid  fever.  Conradi  and 
Klinger  have  pointed  out  the  danger  and  number  of  such  transitory 
carriers  whose  work  brings  them  into  contact  with  typhoid  patients. 
Semple  and  Grieg  have  shown  that  nursing  orderlies  were  particu- 
larly liable  to  act  as  transitory  carriers,  and,  in  the  French  garrison 
at  St.  Bricuc,  11.4  per  cent  of  the  infirmiers,  who  showed  only  ephem- 
eral symptoms  of  disease,  were  found  to  be  eliminating  typhoid 
bacilli  during  an  epidemic.  I  therefore  urge  the  examination  of 
b  he  personnel  attached  to  the  typhoid  wards  to  determine  the  pres- 
ence of  temporary  or  precocious  carriers.     An  efficient  control  of 
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the  personal  disinfection  and  cleanliness  of  the  nurses  attached  to 
the  typhoid  wards  may  thus  be  furnished. 

I  may  now  briefly  refer  to  the  so-called  paratyphoid  infections 
and  to  the  diseases  following  the  ingestion  of  infected  meat.  Much 
confusion  m  regard  to  the  etiology  of  these  diseases  has  been  caused 
by  the  difficulty  experienced  in  identifying  the  members  of  this 
numerous  group  of  bacilli.  It  may  be  frankly  stated  that  up  to 
date  the  final  word  concerning  the  epidemiology  and  bacteriological 
identity  of  these  diseases  has  not  been  said.  In  the  splendid  Milroy 
lectures  of  this  year  by  Prof.  Bainbridge,  he  states  that  paratyphoid 
and  meat  poisoning  infections  are  caused  by  different  bacilli  which, 
though  so  closely  allied,  may  be  differentiated  by  elaborate  cultural 
tests,  supplemented  by  agglutination  reactions  when  combined 
with  absorption  and  complement  deviation  tests.  He  claims  that 
the  distribution  of  the  organisms  causing  these  conditions  are  unlike; 
thus,  the  paratyj^hoid  fever  of  both  A  and  B  types  is  spread  like 
typhoid  fever  by  human  bacillary  carriers,  "whereas  meat  poison- 
ing is  caused  by  consumption  of  food  which  is  derived  from  infected 
animals  or  is  contaminated  by  animal  agency." 

It  is  admitted  that  there  have  been  occasional  cases  of  acute 
gastroenteritis  due  to  infection  with  B.  paratypJiosus  A  and  B,  and 
that  on  the  other  hand,  the  illness  following  consumption  of  meat 
infected  with  the  true  Gaertner's  bacillus,  or  B.  suipestifer,  may  take 
the  form  of  a  fever  lasting  several  weeks.  The  point  is  well  taken 
that  the  occurrence  of  a  few  cases  having  a  somewhat  similar  clinical 
picture  is  not  an  argument  in  favor  of  the  identity  of  these  organ- 
isms, as  Huebener  and  others  maintain.  We  need  only  recall  the 
protean  course  of  typhoid  fever  and  the  numerous  chronic  carriers 
who  have  had  no  previous  history  of  illness. 

German  writers  at  the  present  time  have  employed  the  term 
paratyphoid  to  apply  to  ill  forms  of  disease  associated  with  the 
presence  of  any  member  of  the  salmonella  or  intermediate  group  of 
Durham.  This  definition  of  paratyphoid  fever  is  based  on  bacteri- 
ological grounds,  the  German  writers  believing  that  the  B.  para^ 
typhosus  B  and  B.  suipestifer  are  identical.  The  thorough  work  of 
Bainbridge  and  O'Brien,  Savage,  Boycott,  Dean,  and  others,  have 
shown  that,  by  the  employment  of  absorption  and  complement 
deviation  tests,  B.  paratyphosus  B  may  be  differentiated  from  B.  sui- 
pestifer. It  is  claimed  by  Bainbridge  that  the  Germans  have  made 
no  systematic  use  of  those  methods  which  are  essential  for  proper 
identification.  The  distinction  between  these  organisms  not  being 
admitted,  they  have  failed  to  recognize  their  very  difterent  distribu- 
tion and  nature.  Bainbridge  claims  that  paratyphoid  fever  and 
the  gastroenteritis  produced  by  meat  poisoning  are  different  dis- 
eases, more  especially  as  regards  epidemiology,  and  that  recognition 
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of  this  fact  is  a  necessary  preliminary  to  any  advance  in  their  treat- 
ment by  preventive  measures.  Paratyphoid  fever  resembles  typhoid 
fever  clinically,  has  a  latent  period  of  from  8  to  18  days,  and  is  caused 
by  B.  paratyphosus  A  and  B,  the  usual  mode  of  infection  being 
human  carriers;  whereas  the  characteristic  symptoms  of  meat  poison- 
ing are  those  of  an  acute  gastroenteritis  of  comparatively  brief 
duration,  with  short  latent  period  of  48  hours  caused  by  B.  enteritidis 
Gaertner  or  B.  suipestifer,  the  usual  source  of  infection  being  meat. 
There  is  no  evidence  of  infection  of  meat  through  the  agency  of 
human  carriers  in  either  the  case  of  B.  enteritidis  or  of  B.  suipestifer. 
The  B.  paratyphosus  C  has  been  shown  by  Morgan  to  be  a  nonlactose 
splitter,  occasionally  present  in  human  stools.  This  fact  may 
account  for  some  of  the  so-called  cases  of  paratyphoid  which  have 
been  reported,  but  not  properly  identified  in  a  bacteriological  sense. 

Savage  classifies  the  organism  of  the  group  under  discussion  into 
two  subgroups:  The  true  Gaertner  bacilli  and  the  Para-Gaertner 
bacilli;  they  are  differentiated  by  the  use  of  salacin,  raffinose,  and 
glycerin,  the  Para-Gaertner  bacilli  alone  fermenting  these  sub- 
stances. The  Para-Gaertners  have  been  found  by  him  11  times 
IQ  the  intestinal  contents  of  31  animals,  the  organisms  are  not  appre- 
ciably agglutinated  by  sera  obtained  by  immunizing  animals  with 
any  of  the  members  of  the  true  Gaertner  subgroup,  and  they  are 
for  the  most  part  nonpathogenic.  Savage  emphasizes  the  necessity 
of  differentiating  the  organisms  in  these  groups  in  order  to  avoid 
erroneous  conclusions  as  to  their  distribution  in  nature. 

A  critical  review  of  the  literature  of  the  colon-typhoid-dysentery 
group  justifies  the  opinion  that  too  hasty  conclusions  have  been  drawn 
upon  the  etiological  significance  of  many  of  the  members  of  this  group. 
We  recall  that  B.  suipestifer  is  now  known  to  be  merely  a  secondary 
invader,  and  we  draw  attention  to  the  delay  in  recognizing  the  man- 
nite  and  nonmannite  fermenters  of  the  dysentery  group — a  delay 
the  more  extraordinary,  in  view  of  the  marked  differences  in  their 
agglutination  and  animal  reactions.  When  bacterial  examinations 
ire  made  in  large  numbers  and,  necessarily,  in  haste,  the  identity  of 
the  organism  obtained  is  often  questionable.  A  word  of  warning 
has  been  uttered  recently  by  Vceder  and  his  coworkers;  they  found 
that  in  only  20  per  cent  ol  the  cases  of  ileo-colitis  occurring  in  infancy 
were  dysentery  organisms  present.  While  in  some  of  these  cases  the 
infection  with  dysentery  organisms  was  primary,  in  others  it  was 
probably  secondary,  and  ho  wisely,  I  think,  concludes  that  the  pres- 
ence of  a  few  dysentery  organisms  in  a  case  of  acute  intestinal  dis- 
turbance in  an  infant  docs  not  in  itself  prove  that  the  organisms  have 
any  etiological  relation  to  the  condition. 
66692— VOL  4—13 11 
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On  account  of  the  difficulty  and  uncertainty  in  the  bacteriological 
determination  of  the  meningococcus  without  agglutination  tests, 
which  are  so  often  unsatisfactory,  it  seems  to  me  that  the  detention 
is  unnecessary  and  unscientific  in  the  case  of  immigrants  arriviug  in 
ships  carrying  cases  of  epidemic  cerebro-spinal  meningitis.  For  we 
must  recollect  that  severe  epidemics  ot  this  disease  occur  every  seven 
or  eight  years,  and  that  sporadic  cases  are  present  every  year  in  this 
country.  Furthermore,  it  is  known  that  there  are  more  disease  car- 
riers than  cases  of  illness. 

In  cholera  the  same  latent  appearance  of  infectious  spirilli  is 
observed.  They  usually  disappear  during  the  first  or  second  week  of 
convalescence.  Kohler,  Buergers,  and  Gotsclilich  have  found  them 
several  months  after  convalescence.  In  the  Mecca  pilgrims  who  have 
shown  no  symptoms  of  cholera  the  spirilli  have  been  found  quite 
frequently.  These  pUgrims  are  examples  of  the  true  Zwischentraeger 
of  Friedberg.  Cholera  spirilU  have  been  found  by  Kulescha  in  the 
gall  bladder  of  a  few  cases  dying  a  year  after  survival  of  an  attack  of 
cholera. 

The  typhoid  fever  of  cities  furnished  with  a  pure  water  supply 
originates  from  two  sources,  namely,  contact  with  active  cases  of 
typhoid  or  of  precocious  or  chronic  carriers,  and  from  an  infected 
milk  supply.  In  large  cities  the  eradication  of  contact  infections, 
in  tenement  houses,  or  from  food  and  drink  obtained  in  the  poorer 
class  of  restaurants  and  boarding  houses,  seems  hopeless.  Our  prin- 
cipal effort  must  be  devoted  to  rendering  pure  the  milk  supply  of  the 
city.  There  is  evidence  for  the  belief  that  typhoid  fever  is  largely  a 
disease  of  the  country,  although  it  is  quite  true  that  only  a  certain 
proportion  of  the  epidemics  have  been  traced  to  milk. 

The  state  must  take  more  effective  measures  for  the  protection  of 
its  milk  supply.  These  measures  include  the  thorough  inspection 
of  the  water  supply  of  the  farms  which  sell  milk,  the  regulation  of  the 
milking,  and  the  efficient  scouring  of  the  cans  and  bottles.  Special 
attention  should  be  paid  to  the  sanitary  conditions  of  the  barns  and 
especially  of  the  privies  in  the  neighborhood  of  the  farms.  The 
milkers,  farm  hands,  and  all  persons  employed  in  handling  the  milk 
or  the  cans  should  be  examined  to  determine  the  presence  of  carriers 
among  them.  In  fact,  all  people  who  have  had  typhoid  fever  at  any 
time  must  be  considered  a  source  of  danger  when  employed  in  a  pur- 
suit which  involves  the  handling  of  food  or  drink.  These  may  be  the 
deal  requirements;  they  can  not  be  carried  out  until  appropriate  and 
uniform  legislation  has  been  passed  in  the  various  States  of  the  Union. 
The  difficulty  in  regulating  the  milk  supply  of  a  large  city  is  apparent 
when  one  considers  that  New  York  obtains  its  milk  from  eight  or 
nine  hundred  farms  situated  in  five  States  having  different  or  indifferent 
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laws.  In  Philadelphia,  according  to  Hand,  only  2  per  cent  of  the 
milk  sold  is  certified.  This  result  has  been  obtained  after  12  years 
of  hard  work  upon  the  part  of  the  milk  commission  of  the  Philadel- 
phia Pediatric  Society. 

According  to  Coit,  "  the  standards  of  safety  consist  in  the  use  of 
every  known  means  to  exclude  from  the  milk  pathogenic  micro- 
organisms, a  medical  guaranty  that  every  employee  handling  the 
milk  is  free  from  disease  and  is  not  a  disease  carrier,  and  a  veterinary 
guaranty  that  the  cattle  are  in  perfect  health,  and  can  not  transmit 
through  the  milk  any  bovine  affection."  The  necessity  of  bacterio- 
logical stations,  similar  to  those  that  have  been  established  and  run 
so  successfully  in  Germany  for  10  years,  can  not  be  questioned. 
Until  such  stations  are  in  running  order,  all  milk,  cream,  and  butter 
sold  in  cities  should  be  efficiently  pasteurized  (as  has  been  urged  by 
Behla  and  many  others).  On  account  of  the  method  of  manufacture, 
cheese  seems  to  be  less  dangerous. 

The  standing  orders  in  relation  to  the  persons  employed  in  handling 
food  in  the  military  medical  service  of  India,  and  the  recommenda- 
tions which  have  lately  been  made  in  Germany  concerning  the  regi- 
mental kitchens,  clearly  indicate  the  ways  and  means  of  dealing 
effectively  with  the  carriers  in  the  civil  population.  At  the  present 
time  much  good  is  being  done  in  Germany  by  retaining  all  carriers 
as  long  as  possible  under  bacteriological  supervision,  and  by  giving 
suitable  instructions  with  regard  to  the  disinfection  of  their  excreta 
and  of  their  hands,  and  by  oral  and  written  advice  as  to  the  occupa- 
tions they  should  avoid.  To  reduce  the  contact  infections  of  the 
guests  of  hotels  and  restaurants,  I  would  urge  that  examinations  be 
made  of  the  kitchen  help  and  the  waiters  for  the  determination  of  the 
presence  of  carriers  among  them.  Owing  to  the  greater  proportion 
of  carriers  among  women,  special  attention  should  be  given  to  the 
female  cooks.  No  cook  having  a  history  of  gall-stone  colic  or  iudef- 
inite  stomach  or  intestinal  trouble  should  be  permitted  to  endanger 
the  lives  of  the  people  she  serves.  Through  the  education  of  the 
pubfic,  it  may  be  possible  to  create  a  sentiment  which  would  force 
hotels  and  restaurants  to  see  that  these  regulations  are  carried  out. 
The  examination  of  cooks  employed  in  private  famiHes  or  small 
boarding  houses  would  present  great  difficulties.  In  time  house- 
keepers may  be  educated  to  see  the  necessity  of  insisting  upon  the 
ordinary  rules  of  cleanhness  in  their  kitchen  help,  and,  again,  popular 
education  may  suffice  to  bring  about  a  sentiment  m  favor  of  employ- 
ing help  who  may  be  able  to  present  a  State  health  certificate. 

"The  establishment  of  provincial  typhoid  stations  seems  unavoid- 
able, if  we  are  to  be  earnest  in  our  endeavors  to  eradicate  typhoid 
fever.     The  duties  of  the  physicians  at  the  stations  will  be  to  assist 
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local  physicians  in  the  diagnosis  of  typhoid  fever,  to  ascertain  the 
source  of  infection  in  typhoid  cases,  and  to  seek  out  carriers;  to 
watch  for  unliygienic  conditions,  and  to  make  recommendations 
concerning  them,"  to  quote  from  Ledingham. 

The  familiar  quotation  of  Pope,  "The  proper  study  of  mankind  is 
man,"  applies  admirably  to  modern  preventive  medicine. 


DIPHTHEKIA  BACILLUS  CARRIERS. 

William  Lorenzo  Moss,  M.  D.,  associate  in  medicine,  Clyde  Graeme  Guthrie, 
M.  D.,  instructor  in  medicine,  and  Johanna  Gelien,  M.  D.,  voluntary  assistant  in 
medicine,  Johns  Hopkins  University. 

[From  the  Research  Laboratory,  Phipps  Dispensary,  Johns  Hopkins  Hospital.] 
I.    OBJECT. 

1.  To  determine  the  incidence  of  B.  diphtherise  in,  the  throats  of 
individuals  in  the  city  of  Baltimore  not  suffering  from  clinical 
diphtheria. 

2.  To  determine  the  persistence  of  B.  diphtheriae  in  the  throats  of 
persons  yielding  positive  cultures. 

3.  To  determine  the  virulence  of  B.  diphtherise  present  in  positive 
cultures. 

4.  To  determine  the  previous  and  subsequent  history  and  the 
relation  to  the  community,  with  reference  to  clinical  diphtheria,  of 
persons  having  positive  cultures. 

II.    PROCEDURE. 

1.  To  determine  the  incidence  of  B,  diphtherise  in  the  throats  of  indi- 
viduals in  the  city  of  Baltimore  not  suffering  from  clinical  diphtheria. 

In  undertaking  the  investigation  herein  reported,  school  children 
were  selected  as  being  the  most  suitable  as  well  as  the  most  available 
group  of  individuals  upon  which  to  carry  out  such  an  investigation. 

Ten  schools  were  chosen  from  as  many  different  sections  of  the 
city,  and  100  children  were  selected  from  each  of  these  schools  in 
such  a  way  as  to  get  approximately  equal  numbers  of  males  and 
females,  different  school  ages,  and  so  forth. 

The  cultures  were  taken  from  the  throat  only,  and  were  made  at 
the  rate  of  100  a  day,  on  successive  days,  as  far  as  possible,  until  the 
thousand  cultures  had  been  taken. 
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The  accompanying  table  gives  the  results  of  the  original  1,000 
cultures : 


Date  of  culture. 

School. 

Number 
of  chil- 
dren cul- 
tured. 

Age,  in 
yeirs. 

Sex. 

Color. 

Number 

Male. 

Female. 

positive. 

Mar.  14, 1911 

■ 

r 
11 
III 

IV 
V 
VI 
VII 
VIII 
IX 
X 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

6-  8 
8-10 
10-12 
11-16 
11-16 
6-  8 
8-10 
10-12 
11-16 
11-16 

93 

48 
53 
46 
48 
50 
44 
55 
51 
16 

7 
52 
47 
54 
52 
50 
56 
45 
49 
84 

White... 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Black . . . 
...do 

2 

Mar.  15,  1911 

6 

Mar.  16,  1911 

I 

Mar.  17,  1911 

0 

Mar.  20, 1911 

7 

Mar.  21 ,  191 1 

2 

Mar.  22,  1911 

6 

Mar.  23,  1911 

5 

Mar.  24,  1911 

0 

Mar.  27,  1911 

4 

1,000 

504 

490 

33 

The  above  table  shows  that,  of  the  1,000  children,  there  were  33, 
or  3.3  per  cent,  whose  throat  culture  yielded  a  bacillus  which,  on  its 
morphology  and  staining  reaction,  could  be  classed  as  B.  diphtJierix. 
The  table  further  shows  that,  of  the  children  whose  culture  was 
taken,  approximately  half  were  males  and  half  were  females;  800 
were  white  and  200  were  black;  the  ages  varied  from  6  to  16  years, 
with  approximately  the  same  number  in  each  year  of  life  between 
these  two  extremes. 

The  incidence  of  positive  cultures  apparently  bears  no  relation  to 
the  age,  color,  or  sex  of  the  children. 

In  two  schools  (No.  IV,  age  11-16  white,  and  No.  IX,  age  11-16 
black)  the  100  cultures  taken  in  each  wore  all  negative,  while  the 
highest  percentage  was  found  in  School  V,  age  11-16  white,  which 
gave  7  positive  cultures. 

In  order  to  ascertain  in  how  far  a  single  throat  culture  determined 
the  presence  or  absence  of  diphtheria  bacilh  and  to  what  extent  100 
cultures  from  any  given  school  might  be  taken  as  giving  the  per- 
centage of  positive  cultures  in  the  whole  school,  recultures  were 
taken  on  the  original  groups  of  100  in  the  schools  showing  the  highest 
and  lowest  percentages  of  positive  cultures  (IV  and  V) ,  together  with 
cultures  from  an  additional  group  of  children  in  each  of  these  schools. 

On  the  reculture  in  School  IV>  made  May  3,  1911 ,  tliere  were  pres- 
ent only  75  of  the  100  children  originally  examined  on  March  17,  so 
that  25  additional  children  were  selected  in  order  to  make  up  the 
desired  number.  No  diphtheria  bacilli  were  found  in  the  original  75 
or  in  the  additional  25. 

On  May  4,  1911,  cultures  wore  taken  from  82  additional  children 
between  9  and  13  years  of  age  in  School  IV,  and  four  positive  cultures 
wore  found,  ap])roximiitoIy  5  per  cent. 

The  reculture  in  School  V  was  made  on  May  2,  1911,  when  it  was 
found  thai  (here  were  present  only  90  of  the  100  children  originally 
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examined  on  March  20,  so  that  10  additional  children  were  selected 
to  complete  the  100.  On  this  reexamination,  7  positive  cultures 
were  found  among  the  original  90  children,  and  among  the  10  addi- 
tional children  there  was  1  positive  culture.  Of  these,  only  2  were 
positive  on  the  first  examination.  One  of  those  positive  at  the  first 
examination  was  absent  at  the  time  of  reexamination.  Thus,  of  90 
children  who  were  examined  twice,  an  interval  of  about  six  weeks 
elapsing  between  the  first  and  second  cultures,  6  were  found  positive 
on  the  first  examination,  and  7  on  the  second,  making  a  total  of  13, 
only  2  of  which  were  positive  both  times,  leaving  11  positive  at  one 
or  the  other  examination,  or  12.2  per  cent. 

On  May  1,  1911,  cultures  were  taken  from  an  additional  100  chil- 
dren, between  the  ages  of  6  and  8  years,  in  School  V,  six  of  which 
yielded  diphtheria  baciUi. 

The  above  results  are  collected  in  the  following  table: 

Positive  cultures. 

1,000  original  children 33 

25  additional  children  (School  IV) 0 

82  additional  chUdren  (School  IV; 4 

10  additional  children  (School  V) 1 

100  additional  children  (School  V) 6 

1,217  (3.61  per  cent) .^ 44 

Of  the  above  1,217  children,  165  were  recultured,  and  a  total  of  51 
positive  cultures  were  found,  only  2  of  which  were  positive  on  both 
examinations,  giving  49  children  who  at  some  time  had  a  positive 
culture. 

From  these  results,  it  is  clear  that  a  single  culture  is  not  sufficient 
to  determine  the  presence  or  absence  of  diphtheria  baciUi,  as  is 
already  well  known,  and  that  a  second  culture  almost  doubles  the 
chance  of  finding  them,  if  they  are  present.  In  this  case,  however, 
where  the  second  culture  was  made  after  a  lapse  of  a  considerable 
interval  of  time,  one  must  bear  in  mind  the  possibiHty  that  infection 
may  have  taken  place  between  the  first  and  second  examinations. 

As  to  the  other  point  raised,  namely,  the  validity  of  taking  the 
results  of  cultures  on  100  children  in  a  school,  as  an  index  of  the  inci- 
dence of  bacillus  carriers  in  the  school  as  a  whole,  we  have  perhaps 
insufficient  data  from  which  to  draw  conclusions.  In  School  V, 
which  presumably  was  heavily  infected,  the  results  of  the  examina- 
tion of  the  two  groups  of  100  each  were  almost  identical,  seven  posi- 
tive in  the  first  and  six  in  the  second ;  whereas,  in  School  IV,  in  which 
no  positive  culture  was  found  in  the  original  100  children  on  either 
the  first  or  second  examination,  four  positive  cultures  were  found  on 
examining  82  additional  children. 
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It  is  certain  that  a  single  examination  for  diphtheria  bacilli  of  every 
individual  in  an  entire  community  would  yield  a  number  of  positive 
cultures  far  below  the  real  incidence  of  bacillus  carriers,  and  repeated 
cultures  over  a  protracted  period  would  be  necessary  to  determine 
even  approximately  the  total  number.  Investigations  of  this  sort 
have  usually  been  made  on  school  children,  hospital  patients,  or 
inmates  of  asylums  of  various  kinds;  that  is,  on  some  particular  and 
usually  isolated  group  in  the  community ;  we  have  sought,  therefore, 
to  determine  in  how  far  the  results  of  our  examination  of  school  chil- 
dren can  be  taken  as  representative  of  conditions  in  the  community 
at  large,  and  have  as  evidence  the  results  of  other  cultures  taken  on 
a  fairly  large  number  of  individuals  of  the  most  diverse  ages,  occu- 
pations, and  walks  in  hfe. 

As  a  part  of  another  investigation,^  cultures  were  taken  on  the 
inmates  of  39  of  the  homes  of  members  of  the  faculty  of  the  Johns 
Hopkins  Medical  School,  and  of  143  houses  in  which  students  of  the 
school  roomed  or  boarded.  These  cultures  were  taken,  as  far  as  pos- 
sible, on  all  the  inmates  of  these  houses,  men,  women,  and  children, 
including  servants. 

In  the  faculty  houses,  there  were  194  cultures  taken  on  March  5 
and  6,  1911,  of  which  seven,  or  3.6  per  cent,  were  positive.  In  the 
student  houses,  646  cultures  were  taken  on  February  26  and  27,  1911, 
25,  or  3.87  per  cent,  of  which  were  positive. 

The  homes  of  the  faculty  members  are  scattered  throughout  the 
best  residential  portions  of  the  city,  while  the  student  boarding  houses 
may  be  divided  roughly  into  three  groups,  two  of  which  lie  more  or 
less  adjacent  to  the  medical  school,  while  the  third  is  scattered  over 
widely  divergent  sections  of  the  city. 

The  above  results,  when  tabulated  and  summarized,  present  them- 
selves more  concisely: 

Faculty  houses: 

Total  number  of  houses 89 

Number  of  houses  where  cultures  were  taken 40 

Number  of  cultures  taken 194 

Number  of  positive  cultures  (3.60  per  cent) 7 

Student  boarding  houses: 

Total  number  of  houses  where  students  lived 160 

Number  of  houses  where  cultures  were  taken 143 

Total  number  of  people  in  these  143  houses 921 

Average  number  living  in  each  house 6.  44 

Total  number  of  cultures  taken 646 

Number  of  positive  cultures  (3.87  per  cent) 25 
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Distribution  of  positive  cultures  according  to  location. 


Group  A  (city  at  large) 

Group  B  (vicinity  of  medical  school) 
Group  C  (vicinity  of  medical  school) 

Total 


Houses. 


Positive 
cultures. 


25 


Of  the  25  positive  cultures,  4  were  in  students  attending  the  Johns 
Hopkins  Medical  School.  Of  the  21  positive  cultures  not  among 
medical  students,  only  3  occurred  in  houses  where  there  were  stu- 
dents who  had  positive  cultures. 

On  March  9  and  10,  1911,  throat  cultures  were  taken  on  all  patients, 
doctors,  students,  and  attendants  entering  the  Johns  Hopkins  Hos- 
pital Dispensary.  Three  hundred  and  fifty  cultures  were  taken,  11 
of  which  were  positive  for  B.  diphtheriae,  or  3.14  per  cent. 

On  March  7,  1911,  throat  cultures  were  taken  on  100  teachers  and 
pupils  at  a  private  school  for  boys,  near  Baltimore,  of  which  2  were 
positive. 

A  summary  of  the  above  results,  compared  with  the  results  taken 
on  1,000  public-school  children,  shows  as  follows: 


Number 
of  cul- 
tures 
taken. 


Positive 
cultures. 


Per  cent. 


In  faculty  houses 

In  student  boarding  houses 

In  private  school  near  Baltimore 

In  dispensary  patients,  attendants,  and  so  on 

On  public-school  children 


194 
646 
100 
350 


1,290 
1.000 


3.87 
3.60 
2.00 
3.14 


3.48 
3.30 


The  above  figures  would  seem  to  indicate  that  the  results  of  cul- 
tures taken  on  Baltimore  school  children  gave  a  reliable  index  to  the 
incidence  of  B.  diphtherise  in  the  throats  of  the  population  of  the 
city  at  large. 

2.  To  determine  the  persistence  of  B.  diphtherise  in  the  throats  of 
persons  yielding  positive  cultures. 

Of  the  49  children  wjao  had  positive  cultures  when  examined 
between  March  14  and  May  4,  1911,  46  were  reexamined  between 
June  14  and  June  22,  1911,  three  of  the  children  having  meanwhile 
moved  out  of  the  city.  After  this  lapse  of  about  one  and  a  half  to 
three  months,  10  of  the  46,  or  21.74  per  cent,  still  yielded  positive 
cultures.  Had  repeated  cultures  instead  of  single  cultures  been 
made,  after  this  lapse  of  time,  it  is  probable  that  a  much  larger  per- 
centage would  have  been  found  positive.     Furthermore,  the  reexam- 
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ination  was  made  during  the  early  summer,  a  time  when  the  incidence 
of  clinical  diphtheria  is  much  less  than  during  the  winter  months. 

3.  To  determine  the  virulence  of  B.  diphtherise  present  in  the  positive 
cultures. 

From  the  49  originally  positive  cultures,  B.  diphtherise  was  isolated 
in  pure  culture  in  26,  and  the  virulence  tested.  Six  cultures  (23.07 
per  cent)  proved  virulent,  and  20  avinilent. 

Only  46  of  the  49  children  who  previousl}^  showed  diphtheria 
bacilli  in  their  throats  were  available  for  examination  in  June,  10 
of  whom  still  gave  positive  cultures.  Klebs-Loeffler  bacilli  were 
isolated  in  pure  culture  from  9  of  these,  and  all  proved  avirulent. 
Of  the  9  June  cultures  the  virulence  of  which  was  tested,  only  2  were 
among  the  26  previously  tested,  thus  making  33  cultures  isolated, 
from  as  many  children,  on  which  we  have  virulence  tests.  Six  of 
these  were  virulent,  or  18.18  per  cent. 

The  organisms  isolated  were  repeatedly  tested  for  virulence  at 
intervals  of  some  weeks — eight  times,  in  one  instance — and  in  every 
case  the  original  result  was  confirmed. 

4.  To  determine  the  previous  and  subsequent  history  and  the  relation 
to  the  community  with  reference  to  clinical  diphtheria  of  persons  having 
positive  cultures. 

The  information  sought  in  this  part  of  the  investigation  is  of  the 
greatest  importance  in  the  determination  of  the  attitude  which  sani- 
tary authorities  should  adopt  towaid  healthy  diphtheria  bacillus 
carriers. 

The  following  five  questions  were  asked,  during  the  third  week  in 
June,  concerning  each  of  the  children  who  had  given  a  positive 
culture:^ 

1.  Had  you  had  diphtheria  previous  to  the  time  throat  culture  was  taken? 

2.  Have  you  had  diphtheria  since  culture  was  taken? 

3.  Had  you  been  exposed  to  a  case  of  diphtheria  before  culture  was  taken? 

4.  Have  any  of  your  associates  developed  diphtheria  since  culture  was  taken? 

5.  Have  you  had  any  throat  trouble  during  the  past  year;  and,  if  so,  of  what  nature? 

As  many  of  the  children  were  too  young  to  give  reliable  answers  to 
the  above  questions,  the  information  was  obtained  from  their  parents 
and  guardians,  as  well  as  fiom  the  children  themselves.  It  is  scarcely 
necessary  to  state  that  the  answers  to  these  (juestions  can  not  be 
accepted  in  every  instance  as  accurate,  but  they  were  the  best  that 
could  be  obtained  under  the  circumstances,  and  furnish  fairly  reliable 
data  on  which  to  base  conclusions. 
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The  results  are  presented  in  the  following  table,  with  certain  addi- 
tional information  under  the  head  of  remaiks: 


Remarks. 


Sore  throat  at  Easter,  1911, 
treated  at  home  without 
physician.  One  sister  had 
diphtheria  10  years  ago; 
one  sister  had  diphtheria  3 
years  ago.  Age  of  pupil, 
8  years. 

Sore  throat  about  June  7, 
1911.  Treated  at  home 
without  physician.  Three 
members  of  family  had 
diphtheria  13  years  ago. 
Age  of  pupil,  8  years. 

Sore  throat  about  May  17, 
1911.  Treated  at  home 
without  physician. 
Brother  had  diphtheria  5 
years  before  birth  of  pupil. 
No  other  case  in  fanuly  or 
neighborhood,  so  far  as 
known. 


Playmates  (neighbors)  had 
diphtheria  4  years  ago. 

Severe  sore  throat  during 
winter  of  1911.  Treated 
by  physician. 

Has  oezena;  being  treated 
biweekly  at  Presbyterian 
Eye,  Ear,  and  Throat  Dis 
pensary.  Mother  had 
diphtheria  about  30  years 
ago.  Age  of  pupil,  14 
years. 

Exposed  to  ease  of  diph- 
theria 5  years  ago  in  or- 
phan asylum  where  he  was 
an  inmate. 

Has  colds  frequently,  which 
render  him  hoarse,  but 
does  not  have  sore  throat. 

Brothers  had  diphtheria  14 
years  ago.  Age  of  pupil, 
9  years. 


Adenoids  removed  3  years 
ago;  no  throat  trouble 
smce. 

Had  diphtheria  5  years  ago. 
One  brother  had  diph- 
theria 11  years  ago.  Age 
of  pupil,  10  years. 


Sore  tliroat  2  months  ago. 
Treated  at  home  without 
physician. 


Sore  throat  during  winter, 
1911.  Treated  by  physi- 
cian. 
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School. 

Culture 
No. 

Viru- 
lence 
of  or- 
ganism 
iso- 
lated. 

Diph- 
theria 
pre- 
vious 
to  cul- 
ture. 

Diph- 
theria 
subse- 
quent 
to  cul- 
ture. 

Expos- 
ure to 
diph- 
theria 
pre- 
vious 
to  cul- 
ture. 

Diph- 
theria 
in  asso- 
ciates 
subse- 
quent 
to  cul- 
ture. 

Any 

throat 
trou- 
ble in 
past 
year. 

Throat 

culture 

June 

14  to  22. 

Remarks. 

V 

1482 
1513 
1544 
1548 

1563 
1564 

1586 

1627 
1639 
1677 
1683 

1696 

1600-6 

1807 

1815 
1833 

1848 

"  "o " " 
0 

0 
0 

"  "o"" 
""o"" 

0 

Yes... 
No.... 
No.... 
No.... 

No.... 
No.... 

Yes... 

No.... 
No.... 
No.... 
No.... 

No.... 
No.... 
No... 

No.... 
No.... 
No.... 

No.... 
No.... 
No.... 
No.... 

No.... 
No.... 

No.... 

No.... 
No.... 
No.... 
No...- 

No.... 
No.... 
No.... 

No.... 
No.... 
No-... 

No.... 
No.... 
No.... 
No..-. 

No.... 
Yes... 

No.... 

No 

No.... 
No.... 
No.... 

No.... 
No.... 
No.... 

No.... 
No.... 
No.... 

No...- 

No.... 
No.... 
No.... 

No.... 
No.... 

No.... 

No.... 
No.... 
No.... 
No.... 

No.... 
No.... 
No.... 

No.... 
No.... 
No.... 

No.... 
No.... 
No.... 
No.... 

No.... 
No 

No.... 

No.... 
No.... 

0 
0 
0 
0 

0 
0 

0 
0 

Had  diphtheria  3  yeais  ago. 

Brother    had    diphtheria    7 
years  ago.    Age  of  pupil,  ti 
years. 

Brother  had  diphtheria  6 
years  ago.  Age  of  pupil,  7 
years. 

Had  diphtheria  4  years  ago. 
Infant  sister  ill  at  present. 
Throat  culture  from  sister 
negative  for  B.  diphtheriae. 

No.... 
Yes... 

No.... 
No.... 
No.... 

Yes... 
No.... 
Yes... 

0 
0 

0 
0 

+ 
+ 

0 
0 

Had  sore  throat  frequently 
prior  to  November,  1910, 
when     tonsils    were    re- 
moved. 

Uncle  had  diphtheria  7  years 
ago.  Did  not  live  in  same 
house  and  there  was  no 
visiting  during  this  Olnes-s 
Age  of  pupil,  9  years. 

Severe  sore  throat  at  Christ- 
mas, 1910.  Treated  by 
physician. 

Tonsillitis  frequently  prior  to 
1907,  when  adenoids  and 
tonsils  were  removed. 

Has  tonsillitis  frequently. 
Last  attack  about  May  25, 
1911.  Treated  at  home 
without  physician. 

\ 


Summary  of  the  answers  to  the  five  questions  in  the  above  table ; 

1.  Had  you  had  diphtheria  previous  to  the  time  throat  culture 
was  taken?  Forty-six  negative  replies;  three  affirmative  replies. 
No.  1219,  had  diphtheria  5  years  ago;  No.  1482,  had  diphtheria  3 
years  ago;  No.  1586,  had  diphtheria  4  years  ago. 

2.  Have  you  had  diphtheria  since  culture  was  taken?  Forty-nine 
negative  replies. 

3.  Had  you  been  exposed  to  a  case  of  diphtheria  before  culture 
was  taken?  Forty-five  negative  replies;  one  uncertain  (No.  696, 
playmates  (neighbors)  had  diphtheria  4  years  ago;  exposure  uncer- 
tain); three  affirmative  replies  (No.  532,  sister  had  diphtheria  3  years 
ago;  No.  1000,  inmate  in  asylum  where  pupil  lived  had  diphtheria 
5  years  ago;  No.  1564,  brother  had  diphtheria  7  years  ago;  pupil 
then  1  year  old). 

4.  Has  any  one  with  whom  you  have  been  associated  developed 
diphtheria  since  culture  was  taken?     Forty-nine  negative  replies. 

5.  Have  you  had  any  throat  trouble  during  past  year,  and,  if  so, 
of  what  nature?     Forty  negative  replies;  nine  affirmative  (Nos.  532, 
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620,  637,  1268,  and  1848,  sore  throat  treated  at  home  without  physi- 
cian; Nos.  923,  1475,  and  1815,  sore  throat  treated  by  physician; 
No.  1683,  sore  throat  tonsillectomy,  November,  1910). 

III.    SUMMARY. 

A  single  throat  examination  of  1,217  public  school  children  for 
B.  dipJitherix  gave  44  positive  cultures,  or  3.61  per  cent  and,  of  1,290 
individuals,  in  the  city  at  large,  gave  45  positive  cultures,  or  3.48 
per  cent.  Combining  these  two,  single  cultures  from  2,507  indi- 
viduals in  the  city  of  Baltimore  during  the  spring  of  1911  yielded 
89  positive  cultures,  or  3.55  per  cent. 

Of  46  children  who  originally  had  positive  cultures,  only  10,  or 
21.71  per  cent  were  found  positive  after  a  lapse  of  from  li  to  three 
months.  We  are  unable  to  say  whether  the  bacilli  found  on  the 
first  examination  had  persisted  in  the  throat  of  these  children,  or 
whether  the  latter  became  reinfected  during  the  interval. 

In  the  case  of  33  of  the  children,  where  B.  dipJitherise  were  isolated 
in  pure  culture,  only  6  or  18.18  per  cent,  were  found  virulent. 

Of  the  49  children  who  were  found  to  harbor  B.  diphtherise,  none 
developed  clinical  diphtheria  during  the  period  in  which  they  were 
under  observation;  only  three  had  previously  had  diphtheria;  and 
no  case  of  diphtheria  could  be  discovered  among  the  associates  of 
these  children. 

The  results  of  this  investigation  do  not  require  much  comment. 
From  them,  we  may  conclude  that  during  the  spring  of  1911  there 
was  a  considerable  number  of  diphtheria-bacillus  carriers  in  the 
city  of  Baltimore. 

A  single  examination  of  1,217  school  children  revealed  44  positive 
cultures,  or  3.61  per  cent.  There  were  at  that  time  approximately 
80,000  children  in  the  public  schools  of  Baltimore,  and,  if  the  above 
percentage  obtained  throughout  the  schools,  we  may  assume  that 
there  were  2,888  diphtheria  bacillus  carriers  in  the  schools  alone. 

If  we  estimate  the  number  for  the  entire  city,  using  3.48,  the  per- 
centage found  among  1,290  persons  in  the  city  at  large,  as  a  basis 
of  calculation,  and  count  the  population  as  600,000  in  round  numbers, 
the  result  is  20,880  diphtheria-bacillus  carriers  in  the  city  of  Balti- 
more. That  this  is  far  below  the  actual  number  is  certain,  as  it 
represents  only  the  number  which  we  estimate  would  be  revealed 
by  a  single  eximination. 

An  examination  of  the  records  of  the  Health  Department  shows 
1,035  cases  of  diphtheria  reported  for  the  year  1911,  the  average 
number,  for  the  past  13  years,  being  1,150  cases.  While  the  number 
of  reported  cases  does  not  represent  the  total  incidence,  diphtheria 
is  a  disease  which  is  reported  in  a  very  high  percentage  of  cases. 
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On  the  basis  of  the  above  figures,  there  were  20,880  diphtheria- 
bacillus  carriers,  and  1,035  cases  of  diphtheria,  or  approximately  20 
carriers  for  every  case  of  diphtheria.  However,  from  our  virulence 
tests,  we  may  assume  that  only  18  per  cent  of  the  carriers  harbored 
virulent  diphtheria  bacilli,  and  on  this  basis  there  occurred  only  one 
case  of  clinical  diphtheria  for  every  four  carriers  of  vii-ulent  organisms. 

A  striking  feature  brought  out  by  the  inquiry  into  the  past  history 
of  the  49  bacillus  carriers  was  that  only  three  gave  a  history  of  ever 
having  had  diphtheria,  and  the  virulence  tests  showed  that  none  of 
these  three  harbored  virulent  organisms  at  the  time  of  our  examina- 
tion. A  more  striking  feature  was  that  none  of  the  49  carriers,  not 
even  the  10  with  virulent  bacilli,  subsequently  developed  diphtheria 
during  the  period  of  observation,  and  no  case  of  diphtheria  could  be 
discovered  among  the  most  intimate  associates  of  these  carriers. 

We  are  led  to  ask,  Why  do  they  escape  ?  Certain  it  is  that  not  every 
person  whose  throat  culture  shows  virulent  diphtheria  bacUli  develops 
clinical  diphtheria.  The  Klebs-Loeffler  bacillus  has  so  long  been 
accepted  as  the  aetiological  agent  of  diphtheria  that  it  is  a  daring 
act  to  call  it  into  question.  We  do  not  of  course  question  its  causative 
relationship  to  the  disease,  for  the  results  of  antitoxin  therapy  alone 
establish  this  beyond  any  doubt,  but  the  disproportion  between  the 
number  of  bacillus  carriers  and  the  incidence  of  the  disease  requires 
consideration.  Three  questions  suggest  themselves  which  seem 
worthy  of  investigation. 

1.  May  the  diphtheria  bacillus  be  able  to  produce  diphtheria  only 
when  growing  in  the  throat  in  symbiosis  with  a  certain  other  organism 
or  combination  of  organisms  ? 

2.  May  the  diphtheria  bacillus  be  unable  to  produce  diphtheria  if  a 
certain  other  organism  or  combination  of  organisms  is  present  in  the 
throat  ? 

3.  Do  certain  persons  possess  an  immunity  against  diphtheria 
without  ever  having  had  the  disease  ? 

Methods  of  experimentally  approaching  these  questions  readily 
suggest  themselves. 

It  is  evident  that  we  have  not  enough  data  as  yet  upon  which  to 
decide  the  important  question  as  to  what  measures  sanitary  authori- 
ties should  adopt  toward  healthy  diphtheria  bacillus  carriers.  These 
naturally  divide  themselves  into  two  groups :  (a)  Those  with  virulent 
organisms;  (b)  those  with  avinilent  organisms.  With  regard  to  the 
latter,  we  are  unable  to  say  whether  thoy  constitute  a  raeance  to  the 
community,  until  we  know  whether,  and  under  what  conditions,  the 
organisms  present  may  acquire  virulence. 

With  regard  to  the  first  group,  those  with  virulent  organisms,  it  is 
probable  that  they  are  the  source  of  supply  for  the  bacilli  encountered 
in  the  cases  of  clinical  diphtheria  which  occur  and  are  therefore  a 
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source  of  danger  to  the  community.  Owing  to  the  inadequacy  of  our 
present  knowledge  of  the  epidemiology  of  diphtheria,  and  since  this 
group  occupies  a  position  of  suspicion,  it  would  be  desirable  to  safe- 
guard the  community  against  any  danger  which  it  may  constitute. 
Isolation  of  the  entire  group  is  an  impracticable  measure,  since  the 
number  is  far  too  large,  3,696,  on  the  basis  of  our  figures  for  a  single 
examination  in  a  city  the  size  of  Baltimore.  Even  the  determination 
of  the  individuals  forming  this  group  is  an  undertaking  which  would 
not  be  lightly  entered  upon  by  any  board  of  health. 

Isolation  being  impracticable,  sterilization  suggests  itself.  The 
difficulty  encountered  here  is  that  no  efficient  means  of  ridding  an  indi- 
vidual of  diphtheria  bacilli  is  known.  Modern  therapy  presents  few,  if 
any,  more  potent  curative  agents  than  diphtheria  antitoxin,  and  its 
results  in  curing  diphtheria  are  too  well  known  to  require  comment. 
Patients  cured  of  diphtheria  by  means  of  antitoxin,  or  any  other 
therapeutic  agent,  or  undergoing  spontaneous  recovery,  usually  get 
rid  of  the  diphtheria  bacilli  along  with  the  disease,  but,  in  not  a  few 
recovered  cases,  the  bacilli  persist,  and  this  persistence  is  probably  as 
frequent  in  cases  recovering  after  the  use  of  antitoxin  as  in  those 
who  receive  no  antitoxin. 

While  we  have  no  statistics  on  the  above  point,  our  experience  with 
the  use  of  antitoxin  in  bacillus  carriers,  as  well  as  the  result  of  a 
considerable  amount  of  experimental  work  done  on  animals,'  is  in 
accord  with  the  experience  of  others,  who  agree  that,  while  invaluable 
for  the  cure  of  diphtheria,  antitoxin,  subcutaneously  or  locally,  is 
useless  for  the  eradication  of  diphtheria  bacilli. 

Some  of  the  problems  which  seem  urgently  to  demand  solution  are: 

1.  May  avirulent  diphtheria  bacilli  become  virulent,  and  under 
what  conditions  ? 

2.  Under  what  conditions  may  virulent  diphtheria  bacilli  cause 
clinical  diphtheria  ? 

3.  How  may  the  sterilization  of  diphtheria-bacillus  carriers  be 
accomplished  ? 

Until  these  problems  have  been  solved,  or,  at  least,  until  the  solu- 
tion of  the  third  one  has  been  accomplished  we  are  scarcely  in 
a  position  to  deal  with  the  healthy  diphtheria-bacillus  carrier.  This 
does  not  mean  that  the  rigorous  measures  usually  adopted  against 
cases  of  clinical  diphtheria  should  be  relaxed.  Whatever  may  be  the 
menace  from  the  healthy  carrier  of  either  virulent  or  avirulent 
diphtheria  bacilli,  experience  has  taught  the  very  real  danger  of  cases 
of  clinical  diphtheria  in  giving  rise  to  spread  of  the  disease.  Here  we 
are  dealing  with  a  danger  which  is  recognized,  and  the  strictest  pre- 
cautions should  be  taken.  The  usual  regiUations  of  isolation  of  the 
patient,  quarantine,  of  the  house,  requiring  repeated  negative  cultures 
from  nose  and  throat,  and  disinfection  of  the  house  before  raising  the 
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quarantine,  should  be  enforced,  for  it  is  not  improbable  that  the 
diphtheria  bacilli  which  have  just  been  derived  from  a  case  of  clinical 
diphtheria  may  differ  in  aome  way  from  even  the  virulent  bacilli 
found  in  healthy  carriers  or  may  be  associated  with  other  organisms 
which  render  them  more  dangerous. 

»  At  the  time  these  cultures  were  taken  the  medical  school  was  closed  and  the  hos- 
pital quarantined  on  account  of  cases  of  diphtheria  occurring  in  the  latter.'  The 
investigation  of  the  student  boarding  houses  was  undertaken  at  the  direction  of  the 
city  board  of  health.  The  cultures  were  examined  in  the  laboratory  of  the  health 
department,  and  we  are  indebted  to  Drs.  Jas.  Bosley,  commissioner  of  health,  C. 
Hampson  Jones,  assistant  commissioner  of  health,  and  W.  Royal  Stokes,  city  bac- 
teriologist, for  permission  to  use  the  above  figures,  and  for  their  thorough  and  gener- 
ous cooperation  in  this  entire  investigation. 

2  This  part  of  the  investigation  was  carried  on  by  Mrs.  H.  E.  Knorr,  R.  N.,  one  of 
the  school  nurses  acting  under  the  direction  of  the  city  board  of  health,  and  we  are 
indebted  to  her  for  most  thorough  and  intelligent  cooperation  in  our  work. 

'  Studies  on  Diphtheria  II.     Now  ready  for  publication. 

DISCUSSION. 

Dr.  Schattenfkoh:  In  discussing  what  should  be  done  with 
bacillus  carriers,  Schattenfroh  believed  that  by  means  of  internal 
and  local  chemical  treatment  we  should  probably  eventually  achieve 
the  desired  results.  So  far  as  laws  on  the  subject  are  concerned, 
the  speaker  discussed  the  new  quarantine  law  in  Austria.  According 
to  thi»,  bacillus  carriers  are  to  be  regarded  exactly  like  persons  ill  of 
contagious  diseases,  or  like  suspects.  There  will  never  be  any  diffi- 
culty in  carrying  out  such  laws  in  exotic  diseases,  even  though  bacillus 
carriers  are  more  numerous  than  the  sick.  But  in  dealing  with  ordi- 
nary infectious  diseases,  there  are  very  great  difficulties.  It  is 
especially  for  these  that  a  successful  treatment  of  bacillus  carriers  is 
the  end  to  be  aimed  at. 

Dr.  S.  Unterberger:  Aus  den  Discussionen  iiber  radicale  Behand- 
lung  der  Bazillentrager  ersieht  man,  dass  wir  bis  jetzt  keine  Mittel, 
weder  aussere  noch  innere  besitzen,  um  die  Menschen  von  den  Bazillen 
zu  befreien.  Es  bleibt  somit  fur's  erste  nichts  anderes  iibrig  als  den 
Menschen  zur  individuellen  Reinlichkeit  zu  erziehen  und  anzuhalten. 
Der  Mensch  muss  wissen,  dass  Reinlichkeit  in  des  Wortes  weitestem 
Sinne  der  beste  Schutz  ist  gegen  Infection.  In  Reinlichkeit  mussen 
unsere  Nahrungsmittel  gehalten  werden,  in  Reinlichkeit  alle  Telle  des 
Korpers,  ebenso  Leib-  und  Bettwiische.  Erzielen  wir  das,  so  haben 
wir  das  Meiste  erreicht. 

Dr.  Theodore  Thomson  said  that  the  discovery  of  the  "carrier" 
state,  and  of  the  part  that  the  carrier  played  in  the  dissemination  of 
disease,  was  one  of  the  most  important  additions,  in  recent  years,  to 
epidemiological  science.  It  had  added  much  to  our  knowledge,  and 
knowledge  was  the  first  essential  condition  to  ultimate  control  of 
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infectious  maladies.  And  yet,  for  the  time,  this  discovery  had 
increased  administrative  difficulties  in  the  control  of  disease,  because 
of  the  need  for  adapting  existing  administrative  methods  to  a  new 
condition. 

He  did  not  propose  to  consider  the  whole  carrier  question,  but 
would  refer,  as  briefly  as  possible,  to  administrative  methods  in  rela- 
tion with  the  typhoid  carrier  and  the  cholera  currier.  In  England 
there  were  no  legal  provisions  enabling  local  authorities  to  exercise 
any  form  of  control  over  the  typhoid  carrier;  what  was  done,  in  the 
way  of  control,  was  solely  by  means  of  advice  and  persuasion.  He 
did  not  think  that  the  English  people,  with  their  strong  regard  for  the 
liberty  of  the  subject,  would  ever  consent  to  the  compulsory  isolation 
of  typhoid  carriers.  Moreover,  he  doubted  whether  so  severe  a 
measure  as  compulsory  isolation  was  justified  by  the  circumstances. 
Perhaps  the  existing  legislation  might,  in  some  respects,  be  amended, 
as,  for  example,  by  the  creation  of  power  to  prevent  typhoid  carriers 
engaging  in  vocations  involving  special  risk  of  the  transmission  of  the 
disease  to  the  community.  In  this  he  was  entirely  in  agreement  with 
Dr.  Ledingham,  notably  as  regarded  their  employment  in  any  connec- 
tion with  milk  supplies.  But,  for  the  rest,  he  would  deprecate,  at  all 
events  for  the  present,  other  methods  than  persuasion  and  advice  as 
to  habits  of  cleanliness,  of  a  kind  calculated  to  diminish  the  risk  of 
propagation  of  the  disease. 

The  cholera  carrier  had,  during  the  last  two  years,  attracted  special 
attention  because  of  the  extension  of  that  disease  to  certain  parts  of 
the  continent  of  Europe.  Measures  had,  in  some  instances,  been 
taken,  with  a  view  to  prevent  the  importation  of  cholera  into  countries 
free  from  the  disease,  which  he  thought  were  not  justified  by  the  con- 
siderations involved.  In  the  port  of  New  York,  for  example,  bacterio- 
logical examination  of  the  stools  of  all  third-class  passengers  on  vessels 
from  cholera-infected  ports  had  been  conducted  over  a  considerable 
period  of  time.  Like  measures  had  been  taken  by  the  Egyptian 
quarantine  board,  as  regards  all  persons  on  board  such  vessels. 
These  measures  were  a  violation  of  the  International  Sanitary  Con- 
vention of  Paris,  of  1903.  The  position,  as  regards  the  cholera 
carrier,  was  fully  considered  at  the  international  conference  held  at 
Paris  toward  the  close  of  1911,  and  the  conference  decided  that 
severe  measures  were  undesirable  and  unreasonable.  In  the  conven- 
tion drafted  by  that  conference  strictly  limited  powers  as  regards 
bacteriological  examination  of  stools  were  inserted;  the  limitations 
applying  to  infected  ships  only  and,  even  in  these,  to  persons  whom 
there  was  reason  to  regard  with  suspicion. 

The  history  of  these  measures,  as  regards  the  cholera  carrier, 
afforded  an  illustration  of  the  principle  for  which  England  had  been 
fighting  for  many  years  in  successive  international  conferences;  the 
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principle  that,  although  considerations  of  public  health  must  and 
should  take  the  first  place,  yet  it  is  necessary  and  wise  not  to  neglect 
other  considerations.  Measures  of  extreme  severity  seriously  incon- 
venience the  traveling  public  and  not  infrequently  cause  grave 
damage  to  commerce.  Damage  to  commerce  was  not  to  be  lightly 
set  aside;  in  the  ultimate  resort  it  meant  increase  of  poverty,  and 
there  was  no  greater  influence,  of  an  evil  kind,  upon  the  health  and 
lives  of  the  community,  than  poverty. 

To  his  mind,  the  moral  of  all  this  was  that  we  should  consider  care- 
fully all  the  circumstances  involved  before  proceeding  to  sanction 
legislative  measures  as  regards  the  carrier,  and  that  in  the  adoption 
of  such  measures  we  should  proceed  cautiously,  and  step  by  step. 

Dr.  Charles  J.  Hastings  :  We  have  listened  with  intense  interest 
to  the  very  lucid  manner  in  which  this  important  subject  of  bacillus 
carriers  has  been  presented.  It  has  been  clearly  set  forth  that  the 
carriers  of  typhoid,  diphtheria,  cholera,  and  so  forth,  are,  or  may  be, 
a  danger  to  those  with  whom  they  may  come  in  direct  contact.  A 
comparatively  large  per  cent  of  outbreaks  of  the  various  communi- 
cable diseases  have  been  traced  to  these  carriers,  yet  we  have  not 
been  told  what  we  should  do  with  them  in  order  to  more  efficiently 
safeguard  the  public.  I  was  rather  surprised  to  hear  Prof.  Abbot 
and  others  say  that  we  have  no  power  to  quarantine  carriers.  The 
public  health  act  requires  that  we  quarantine  all  cases  of  diphtheria, 
scarlet  fever,  cholera,  et  cetera,  within  six  hours  after  receiving 
notification  thereof.  We  don't  quarantine  these  cases  because  they 
are  sick  and  have  clinical  symptoms,  but  rather  because  they  are 
suffering  from  a  disease,  the  germs  of  which  they  may  transmit  to 
others.  The  same  is  true  of  the  carrier.  While  he  has  not  the 
chnical  symptoms,  yet,  as  has  been  clearly  pointed  out  this  morning, 
he  is  capable  of  transmitting  the  disease.  In  Toronto  we  endeavor 
to  carry  out  the  spirit  as  well  as  the  letter  of  the  law.  We  quarantine 
all  diphtheria  carriers  that  come  under  our  observation,  or  that  are 
reported  to  the  department.  We  quarantine  these  as  carriers,  which 
quarantine  is  less  rigid  than  for  the  clinical  cases,  the  patient  only 
being  kept  from  coming  in  contact  with  other  children.  The  rest 
of  the  family  are  permitted  to  go  in  and  out  and  to  theii'  respective 
business.  In  the  case  of  chronic  typhoid  carriers,  we  will  probably 
have  to  be  content  with  prohibiting  them  from  engaging  in  any 
way  in  the  handling  or  the  coming  in  contact  with  food  that  is  going 
to  be  used  for  human  consumption,  lligid  cleanliness  (medical 
asepsis)  on  the  part  of  •  these  chronic  carriers  would  materially 
minimize  the  danger.  Inasmuch  as  these  cases  may  engage  in  the 
dairying  business,  or  in  some  way  in  the  handling  of  milk,  the  latter 
having  been  a  not  infrequent  source  of  outbreak,  we  should  require 
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all  milk  to  be  scientifically  pasteurized  before  being  used  for  human 
consumption,  and  so  practically  eliminate  the  danger  of  the  carrier 
from  this  source. 

Dr.  Frank  Warner:  It  has  not  seemed  advisable  to  me  that 
diphtheria  bacilli  carriers  should  be  quarantined  as  such,  but  only 
when  these  bacilli  are  shown  to  be  of  the  virulent  type.  If  such 
carriers  are  working  among  food  products,  their  employment  should 
be  changed. 

Dr.  Bolduan:  My  own  experience  has  been  largely  with  typhoid 
and  agrees  with  what  was  said  by  Dr.  Ledingham,  that  chronic 
carriers  have  a  very  large  share  in  the  production  of  typhoid  infections. 
In  particular,  great  importance  attaches  to  the  chronic  typhoid 
carriers  engaged  in  handUng  mUk  sold  to  the  public.  One  such 
carrier  studied  by  me  had  his  typhoid  fever  46  years  before,  had 
caused  a  large  number  of  cases  of  typhoid  each  year  in  his  small 
village,  and  finally  was  responsible  for  over  300  cases  in  New  York. 
It  is  not  difficult  to  say  just  what  should  be  done  with  such  carriers, 
as  Dr.  Ledingham  has  told  you.  No  known  typhoid  carrier  should 
be  allowed  to  engage  in  dairying.  The  great  difficulty  at  the  present 
time  is  the  recognition  of  all  the  carriers,  and  this,  like  so  many 
other  public  health  problems,  is  largely  a  question  of  expense. 

With  a  city  like  New  York  obtaining  its  milk  supply  from  some 
40,000  dairy  farms,  the  magnitude  of  a  search  for  bacillus  carriers 
wiU  be  appreciated.  The  importance  of  an  administrative  control 
of  bacillus  carriers  differs  considerably  as  to  whether  the  carriers 
live  in  the  city  or  in  the  country.  In  the  latter  the  menace  to  the 
public  health  is  in  every  way  much  greater  than  in  city  carriers. 
Since  so  large  a  share  of  every  city's  typhoid  infections  come  originally 
from  the  country,  we  should  direct  our  efforts  mainly  to  the  control 
of  the  country  typhoid  carriers. 


THE  TREATMENT  OF  DIPHTHERIA  CARRIERS  BY  OVERRIDING 
WITH  STAPHYLOCOCCUS  AUREUS. 

Mazyck   p.  Ravenel,  M.  D.,  director   State  Hygienic  Laboratory,  University  of 

Wisconsin,  Madison. 

The  treatment  of  diphtheria  carriers  by  spraying  the  throat  with 
cultures  of  staphylococcus  aureus  was  introduced  by  Schiotz  *  in 
1909.  He  was  led  to  this  by  observing  that  a  patient  with  sore 
throat  due  to  the  staphylococcus  did  not  contract  diphtheria  when 
exposed  to  the  disease.  He  observed  also  that  several  convalescents 
failed  to  give  positive  cultures  after  suffering  from  an  intercurrent 
attack  of  staphylococcus  sore  throat.  He  treated  six  cases,  and  in  all 
the  diphtheria  bacilli  disappeared  promptly. 
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Page,^  in  1911,  was  the  first  American  to  make  use  of  this  treat- 
ment, having  used  it  on  one  patient  while  in  the  Philippines.  The 
baciUi  disappeared  from  the  throat  on  the  fourth  day.  Later,  Page  ^ 
used  cultures  of  staphylococcus  on  his  own  child  in  an  acute  case  of 
diphtheria.  On  the  fourth  day  all  treatment  was  suspended,  as  the 
tliroat  gave  a  negative  culture.  The  diphtheria  bacilh  appeared 
again  on  the  fifth  day.  Treatment  with  the  staphylococcus  was 
resumed  on  the  seventh  day,  and  on  the  next  day  cultures  were  again 
negative  for  the  diphtheria  germ.  From  this  time  on  the  cliild  made 
an  uninterrupted  recovery. 

In  1911,  on  the  advice  of  Dr.  Harris,  of  Chicago,  CatUn,  Scott, 
and  Day,'*  of  Rockford,  III.,  successfully  used  staphylococcus  in  eight 
cases. 

Lydia  M.  De  Witt  ^  has  carried  out  an  extensive  series  of  experi- 
ments in  animals.  She  reports  that  of  32  animals  inoculated  with 
diphtheria,  and  afterwards  treated  with  a  staphylococcus  culture,  9 
were  apparently  not  influenced  by  the  treatment,  14  were  worse,  and 
9  better.  De  Witt  concludes  that  there  is  no  rational  basis  for  treat- 
ing diphtheria  cases  with  staphylococcus  aureus.  She  also  reports 
two  cases  of  sore  throat  in  which  diphtheria  developed,  and,  in  one, 
gained  and  kept  the  ascendancy.  De  Witt  admits,  how^ever,  that  the 
animal  experiments  indicate  that  a  certain  percentage  of  acute  cases 
may  clear  up  more  quickly  under  staphylococcus  treatment  than 
under  ordinary  antiseptic  treatment. 

During  the  winter  of  1912  a  troublesome  outbreak  of  diphtheria 
occurred  in  the  State  Hospital  at  Mendota.^  After  the  usual  treat- 
ment had  failed  entirely,  I  suggested  to  Dr.  Lorenz,  the  physician  in 
charge  of  the  cases,  that  the  staphylococcus  spray  be  used.  He  con- 
sented, and  we  suppHed  the  material  from  the  State  Laboratory  of 
Hygiene  of  Wisconsin.  In  studying  the  cases  subsequent  to  the  use 
of  the  spray,  every  effort  was  made  to  rule  out  the  personal  equation. 
At  our  request,  the  swabs  were  taken  by  Dr.  Lorenz  and  sent  to  us 
without  any  intimation  as  to  whether  they  had  been  treated  with 
staphylococcus  or  not.  The  notes  on  the  cases  treated  were  made 
entirely  by  Dr.  Lorenz. 

In  all,  17  patients  were  treated,  and  these  may  be  divided  into 
three  groups.  Tlie  first  group  (3  patients)  were  carriers  pure  and 
simple;  that  is,  they  never  showed  clinical  manifestations  of  the  dis- 
ease, either  local  or  constitutional.  The  results  in  group  1  were  uni- 
formly good.  In  two  cases,  the  bacilh  disappeared  from  the  throat 
entirely  after  six  apphcations  of  the  spray.  Three  months  later, 
one  of  these  persons  again  became  a  carrier,  and  the  reinfection  was 
cured  rapidly  by  the  use  of  the  spray.  Another  case  did  not  clear 
under  the  staphylococcus  spray  of  the  throat,  but,  after  a  combmed 
nasal  and  throat  apphcation,  negative  results  were  speedily  obtained . 
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Nine  combined  applications  were  made  on  three  successive  days. 
These  patients  were  attendants  on  duty  in  the  isolation  ward,  and  had 
never  shown  cUnical  manifestations  of  diphtheria. 

The  second  group  (6  patients)  had  suffered  from  diphtheria,  and 
remained  carriers  after  clinical  recovery.  From  5  to  25,000  units  of 
antitoxin  had  been  used  on  these  patients.  The  local  treatment  con- 
sisted of  hot  saline  douches  every  four  hours,  alternating  with  a  spray 
of  Dobell's  solution,  permanganate  potassium  solution,  chlorin 
water,  or  bichloride  of  mercury.  In  spite  of  this  treatment,  the 
throats  continued  to  harbor  the  diphtheria  bacillus  long  after  clinical 
recovery;  in  one  case,  as  long  as  nine  weeks. 

With  the  beginning  of  treatment  by  the  staphylococcus  spray,  the 
local  antiseptic  treatment  was  discarded.  Four  of  the  cases  cleared 
up  within  one  week;  in  two  cases  the  results  were  not  so  good,  the 
throats  giving  negative  cultures  one  day,  and  returning  to  positive 
the  next,  or  the  next  but  one.  In  one  of  these  cases  there  remained 
apparently  a  focus  of  infection  in  the  nasopharynx,  while  in  the  other 
it  seemed  unquestionable  that  a  large  spongy  tonsil  was  responsible 
for  the  maintenance  of  infection.  Both  were  finally  cured  by  per- 
sistent use  of  the  staphylococcus  spray  combined  with  the  use  of  anti- 
septics. 

The  third  group  of  cases  (8  patients)  were  those  of  chnical  diph- 
theria, in  wliich  the  spray  was  used  early  as  a  method  of  treatment. 
Every  patient  received  antitoxin,  but  locally  no  treatment  other  than 
staphylococcus  was  used,  with  one  exception.  In  four  of  these  cases 
the  results  were  excellent;  that  is,  the  diphtheria  bacilh  disappeared 
from  the  throat  within  one  week,  and  after  from  4  to  8  apphcations 
of  the  spray.  The  entire  duration  of  the  quarantine  in  these  cases 
was  from  6  to  14  days.  In  three  cases  the  results  were  fair.  Usually, 
after  6  or  8  apphcations  of  the  spray,  the  diphtheria  bacilli  could  not 
be  found  in  cultures  taken  from  the  throat,  but  after  several  days  a 
few  diphtheria  germs  would  again  appear.  The  duration  of  these 
cases,  before  becoming  permanently  free  of  the  baciUi,  was  20,  22, 
and  36  days,  respectively.  The  last  case  was  a  mild  one,  and,  after 
following  a  course  as  described  above,  namely,  negative  results  one 
day,  followed  by  positive  soon  after,  the  staphylococcus  spray  was 
abandoned,  and  a  one  to  two-thousand  solution  of  bicliloride  used. 
After  six  applications  of  tliis,  cultures  taken  from  the  throat  showed 
the  diphtheria  bacilh  in  almost  pure  culture.  The  use  of  the  spray 
was  resumed,  and  on  the  thirty-ninth  day  the  case  became  perma- 
nently free  from  bacilli. 

We  give  here  several  typical  cases: 

Case  1. — The  patient,  W.  F.  D.,  a  student  at  the  University  of  Wisconsin,  became 
ill  with  diphtheria  on  February  5,  1912.  Antitoxin  was  administered,  and  clinical 
recovery  was  prompt,  but  diphtheria  bacilli  persisted  in  the  throat.    On  the  twenty- 
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sixth  day  Dr.  H.  M.  Kay,  the  physician  in  charge,  asked  advice  concerning  the  matter. 
We  recommended  to  him  the  use  of  the  staphylococcus  spray.  This  was  supplied  to 
him  in  the  form  of  a  12-hour-old  culture  in  bouillon,  the  directions  being  to  spray  it 
thoroughly  into  the  throat  and  nares.  Thirty-six  hours  later  a  culture  taken  was  nega- 
tive to  diphtheria,  and  five  consecutive  cultures  remained  negative.  In  this  case 
the  action  of  the  staphylococcus  spray  was  rapid  and  permanent. 

Case  2. — X.,  a  boy  aged  13,  was  taken  out  of  school,  as  he  was  found  to  be  carrying 
an  almost  pure  culture  of  Klebs-LoefBer  bacilli.  As  the  condition  persisted  for  over 
two  weeks.  Dr.  J.  M.  Furstman,  health  officer  of  La  Crosse,  consulted  the  State  Hygi- 
enic Laboraton.',  and  cultures  of  the  staphylococcus  15  hours  old  were  sent  to  him. 
The  throat  was  sprayed  every  second  day  and  cultures  made  to  determine  the  effect 
of  the  last  treatment.  At  the  third  spraying  the  number  of  diphtheria  bacilli  was 
very  much  decreased.  The  fourth  culture  also  showed  diphtheria  bacilli,  but  four 
subsequent  cultures  remained  negative. 

Case  S. — In  a  factory  in  the  city  of  La  Crosse,  owing  to  an  outbreak  of  diphtheria, 
the  throats  of  approximately  350  operatives  were  examined.  Six  carriers  were  found 
and  isolated.  Five  of  these  cleared  up  under  ordinary  treatment  within  a  week. 
The  diphtheria  bacilli  persisted  in  the  sixth  patient,  a  woman  aged  19.  Dr.  Furstman 
began  the  use  of  the  staphylococcus  spray,  using  it,  however,  only  everj^  second  day. 
Two  cultures  from  the  throat  after  the  beginning  of  the  spray  were  positive,  but  after 
that  all  cultures  taken  remained  negative. 

Cases  4  and  5. — Under  the  care  of  Dr.  Karl  W.  Smith.  Two  children,  both  of  whom 
were  suffering  from  enlarged  cervical  glands,  one  certainly  and  the  other  probably 
due  to  tuberculosis,  had  clinical  diphtheria,  as  far  as  the  presence  of  membrane  was 
concerned.  The  general  sjTnptoms,  however,  were  ver>'  mild.  Both  received  anti- 
toxin, which  was  followed  by  rapid  disappearance  of  the  membrane,  but  cultures 
taken  from  the  nose  and  throat  both  continued  to  show  positive  diphtheria.  After 
nine  days  the  use  of  the  staphylococcus  spray  was  begun.  Within  four  days  cultures 
from  the  nose  became  negative  and  remained  sc.  In  cultures  from  the  tonsils  a  few 
diphtheria  bacilli  persisted.  After  more  than  a  week  of  this  treatment  the  tincture 
of  chloride  of  iron  was  used  as  a  gargle.  The  bacilli,  however,  persisted  for  six  days 
under  this  treatment,  after  which  a  return  to  the  staphylococcus  spray  was  made. 
Within  six  days  the  diphtheria  bacilli  disappeared  and  the  throats  remained  perma- 
nently free.  In  these  cultures  very  few  diphtheria  germs  could  be  found  during  the 
use  of  the  spray.  Evidently  here  the  enlarged  tonsils  played  a  part  in  maintaining 
the  infection.  One  effect  of  the  staphylococcus  spray  was  apparently  a  rapid  and 
marked  decrease  in  the  size  of  the  tonsils. 

The  result  of  our  experience  in  these  cases  has  taught  us  a  number 
of  points.  At  first  we  were  fearful  that  bad  results  might  follow  the 
use  of  the  virulent  staphylococcus,  and  the  spray  was  used  very 
cautiously.  In  later  cases  the  spray  has  been  more  freely  employed, 
and  our  results  have  been  much  better.  We  now  advise  the  use  of 
the  spray  three  times  a  day  m  the  nasopharynx  and  over  the  tonsils 
and  throat,  continuing  it  until  the  surfaces  are  thoroughly  wet. 
We  have  had  no  untoward  results  whatever.  Three  patients  have 
doveloped  a  corj^za  during  the  use  of  the  spray  and  one  a  veiT  mild 
laryngitis.  In  two,  small  furuncles  have  developed  at  the  tip  of  the 
nose.  Whether  or  not  these  results  were  attributable  to  the  spray 
is  not  known. 

We  have  found  that  the  condition  of  the  tonsils  influences  our  results 
markedly,  the  large  spongy  tonsil  apparently  harboring  diphtheria 
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germs  deep  in  the  crypts,  where  they  persist  in  spite  of  treatment. 
In  these  cases  good  results  appear  to  have  been  obtained  by  massage 
of  the  tonsil  before  the  use  of  the  spray.  In  every  case  in  which  the 
tonsils  were  approximately  normal  the  diphtheria  bacilli  have  rap- 
idly disappeared  from  the  throat  under  the  use  of  the  staphylococcus 
spray  alone. 

We  have  tried  several  strains  of  staphylococcus,  some  highly  viru- 
lent and  some  feebly  so.  We  have  also  tried  mixing  the  strains,  but 
have  not  been  able  to  detect  any  difference  in  the  action  of  the  vari- 
ous cultures,  though  our  experience  is  not  great  enough  to  warrant  a 
sweeping  conclusion  on  this  point. 

Two  methods  of  preparation  have  been  employed,  with  equally 
good  results.  In  one,  bouillon  cultures  from  12  to  18  hours  old  are 
used,  while  in  the  other  the  cultures  are  grown  on  agar  slants  and 
the  growth  suspended  in  normal  salt  solution.  The  latter  method 
offers  some  advantages  when  the  material  has  to  be  shipped  and  when 
a  very  heavy  suspension  of  the  staphylococcus  is  needed.  Any 
good  hand  atomizer  works  well. 

As  a  result  of  these  observations,  the  following  conclusions  seem 
justified: 

First,  that  the  use  of  the  staphylococcus  spray  is  a  simple  and 
effective  means  of  ridding  the  throat  of  carriers  of  diphtheria  germs. 

Second,  that  in  convalescents  the  use  of  the  spray  hurries  the  dis- 
appearance of  the  germs. 

Thii'd,  that  in  acute  cases  the  spray  seems  to  exercise  a  beneficial 
effect. 

Fourth,  that  the  spray  should  be  used  abundantly  both  in  the  nose 
and  over  the  tonsils. 

Fifth,  that  the  procedure  is  free  from  danger. 

>  Schiotz:  Ogeskr.  f.  Laeger,  1909,  Ixxi,  No.  49;  abstr.  in  The  Journal  A.  M.  A., 
Jan.  29,  1910,  p.  422. 

»  Page,  H.:  Arch.  Int.  Med.,  Jan.  15,  1911. 
»  Page,  H.:  N.  Y.  Med.  Journal,  Dec.  23,  1911. 

*  Catlin,  S.  R.,  Scott,  L.  C,  and  Day,  D.  W.:  The  Journal  A.  M.  A.,  Oct.  28,  1911, 
p.  1452. 

*  DeWitt,  Lydia  M.:  Jour.  Infect.  Dia.,  January,  1912. 

*  Lorenz,  V» .  F.,  and  Ravenel,  M.  P.,  J.  A.  M.  A.,  Aug.  31,  1912. 


VACCINE  TBEATMENT  OF  CABBIEBS  OF  DISEASE. 

F.  M.  Meadeb,  M.  D.,  Syracuse  Medical  College,  Syracuse,  N.  Y. 

We  shall  outline  our  conception  of  the  immunity  problem  involved 
with  bacteria  carriers,  and  make  a  preHminary  report  on  the  work 
we  are  doing  with  these  cases. 

Bacteria  carriers  have  been  observed  for  diphtheria,  typhoid  fever, 
Asiatic  cholera,  epidemic  meningitis,  and  gonorrhea.     In  a  certain 
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sense,  syphilis,  malaria,  and  trj^panosomiasis  may  be  considered  in 
the  same  category.  We  define  a  bacteria  carrier  as  a  healthy  person 
who  harbors,  for  an  indefinite  period,  an  organism,  which,  when 
the  opportmiity  arises,  will  produce  the  disease  of  which  the  organism 
is  known  to  be  the  etiological  factor.  Sometimes  the  person  has 
suffered  from  the  disease,  and  at  other  times  he  has  not.  The  person 
serves  to  perpetuate  the  organism  in  the  community.  When  such  a 
person  has  been  discovered  the  next  important  question  arises :  What 
shall  be  done  to  cure  the  carrier  ? 

When  a  person  recovers  from  an  infection,  the  body  itself  usually 
destroys  the  invading  organism.  The  person  subsequently  becomes 
briefly  or  permanently  inmiune.  During  the  last  few  years,  a  great 
amoimt  of  work  has  been  done  in  the  attempt  to  determine  the 
exact  processes  involved  in  the  mode  of  attack,  the  methods  of 
defense,  and  the  recovery.  In  order  to  understand  the  problem  of 
how  to  cure  a  carrier,  it  will  be  necessary  to  examine  closely  the 
organism  in  question,  its  mode  of  attack,  and  the  forces  which  the 
body  uses  to  repel  the  invasion.  It  will  be  our  problem  to  inquire 
what  error  in  the  mechanism  of  defense  has  occurred,  that  the  body 
should  recover,  and  yet  be  unable  to  rid  itself  of  its  unwelcome  guest. 
Then  we  shall  try  to  determine  whether  the  faulty  mechanism  may 
be  repaired. 

DIPHTHERIA. 

Loeffler's  diphtheria  bacillus  attacks  mucous  membranes,  usually* 
of  the  upper  respiratory  tract.  It  has,  however,  produced  a  pneu- 
monia, an  ulceration  on  the  gastric  mucosa,  and  has  been  foimd  on 
the  vaginal  mucosa.  It  is  kept  alive  by  passing  from  individual  to 
individual,  usually  through  the  air,  by  contact,  and  occasionally  by 
means  of  milk.  Some  people  it  is  able  to  affect,  others  it  is  not. 
The  infection  remains  localized  and,  according  to  EhrUch,  elabo- 
rates several  kinds  of  poisons,  especially  toxins  and  toxons.  The 
toxins  are  £issociated  with  the  toxic  symptoms,  the  toxons  with 
paralysis. 

The  body's  mode  of  defense  is  to  throw  over  the  irritated  area  an 
exudate  of  serum  and  leucocytes,  which  quickly  forms  a  membrane. 
Phagocytosis  occurs,  and  many  other  diphtheria  organisms  are 
destroyed  by  the  bacteriolysins  present  in  the  serum.  The  poisons 
excreted  by  the  bacillus  stimulate  the  body  cells  to  elaborate  an 
antitoxin  which  neutralizes  the  toxin.  So  long  as  this  mechanism 
of  defense  is  complete,  the  patient  completely  recovers.  But  we 
frequently  find  systems  in  which  no  toxic  symptoms  occur,  or  in 
which  the  toxic  symptoms  quickly  disappear,  but  the  organism  per- 
sists. We  can  explain  the  situation  by  either  of  the  following  means : 
(1)  Bacterial  antibodies,  such  as  bacteriolysins   and   opsonins,  fail 
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to  develop;  (2)  the  organism  may  not  form  poisons;  (3)  if  poisons 
are  formed,  it  may  be  that  suitable  receptors  are  not  present  in  the 
cells  of  the  body. 

The  defect  that  particularly  interests  us  is  that  in  regard  to  the 
elaboration  of  the  bacteriolysins  and  opsonins.  The  first  point  is 
to  inquire  if  they  are  elaborated  in  the  case  of  carriers,  and  if  not,  to 
inquire  if  their  production  may  be  stimulated  artificially  by  vaccines. 
For  a  preliminary  report,  it  may  be  stated  that  at  our  city  hospital, 

during  last  September 
I      Imrnanization  o^  J^ijshtlifcvla  Ca»*vii»'^.  and     October,     there 

were  37  cases  of  diph- 
theria, 8  cases  of  which 
had  a  convalescence 
of  15  to  30  days  before 
treatment  was  begun. 
The  patients  were 
given  subcutaneously 
about  100,000,000 
stock  diphtheria  vac- 
cine. If,  in  24  hours, 
there  was  no  local  re- 
action, the  dose  was 
doubled.  On  the  other 
hand,  if  there  was  a 
reaction,  it  was  al- 
lowed to  subside  be- 
fore repeating  the  dose. 
As  a  result,  on  the  eight 
cases  mentioned  the 
diphtheria  organisms 
disappeared,  on  an 
average,  in  7  days. 
(See  Diagram  I.) 

This  is  no  new  ex- 
perience.   Petruschky 
has  had  a  similar  re- 
sult, but  he  has  also  had  a  case  which  required  vaccination  at  inter- 
vals during  15  months  before  cure  could  be  obtained. 

The  step  in  immunization  which  needs  investigation  is  the  influ- 
ence of  the  work  on  the  antibodies.  This  is  the  work  we  are  attempt- 
ing at  the  present  time. 
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TYPHOID    FEVER. 

Eberth's*  bacillus  of  typhoid  fever  is  kept  alive  in  the  bodies  of 
men,  and  spreads  from  man  to  man.  The  means  of  conveyance 
may  be  by  direct  contact  or  by  eating  contaminated  food.  The 
chief  point  of  attack  is  the  intestinal  tract.  During  the  early  part  of 
the  illness,  the  organism  is  in  the  blood  stream,  and  may  become 
localized  in  the  lungs,  meninges,  or  bones.  It  does  not  elaborate  a 
soluble  toxin,  but  apparently  produces  an  endo-toxin  which  produces 
the  toxic  symptoms. 

The  body's  method  of  defense  is  chiefly  the  elaboration  in  large 
numbers  of  bacteriolysins.  So  numerous  may  they  become  that 
they  have  been  demonstrated  in  blood  diluted  four  million  times. 
In  all  typhoid  cases  this  elaboration  apparently  occurs.  So  far  as  I 
know,  the  amount  of  bacteriolysins  developed  in  a  patient  who  sub- 
sequently becomes  a  carrier  has  not  been  determined.  We  do  know, 
however,  that  the  bactericidal  power  of  the  blood  of  a  chronic  carrier 
is  about  that  of  a  normal  person. 

In  the  presence  of  strong  bactericidal  sera,  where  laboratory  strains 
have  been  shown  to  be  readily  killed,  it  has  been  observed  that  the 
particular  strain  affecting  the  patient  has  been  found  to  persist  for 
some  time.  This  explains  why  the  bacteremia  persists  so  long. 
Manifestly,  the  infecting  strain  may  develop  an  ability  to  defend 
itself,  which  ability  may  be  lost  by  cultivation  on  an  artificial  medium. 

During  the  course  of  typhoid  fever  this  high  bactericidal  power 
may  be  lost  very  quickly.  If  some  of  these  organisms  escape  through 
the  bile  capillaries  into  the  gall  bladder  during  the  period  of  bac- 
teremia, and  divide  at  the  rate  of  once  every  20  to  30  minutes,  since 
bile  is  an  excellent  pabulum,  one  can  see  how  the  gall  bladder  may 
become  infected,  and  the  organisms  become  sheltered  in  the  thick 
waUed  sac,  and  be  discharged  at  irregular  intervals  into  the  intestinal 
tract. 

If  such  a  person  is  so  immunized  that  the  blood  attains  a  very  high 
bactericidal  power  for  the  organism  in  question,  one  can  see  how, 
if  the  bactericidal  power  should  be  high  enough,  organisms  in  the  gall 
bladder  or  other  recesses  of  the  body  might  be  destroyed.  The  height 
of  the  bactericidal  power  seems  to  be  the  important  point. 

It  has  been  observed  that  adult  women  become  carriers  more  fre- 
quently than  men;  hence,  it  has  been  suggested  that  some  anatom- 
ical arrangement  may  be  responsible.  The  following  simple  anatom- 
ical explanation  may  be  useful  to  show  why  they  remain  in  the  gall 
bladder: 

At  the  end  of  expiration,  the  dome  of  the  diaphragm,  on  the  right 
side,  is  opposite  the  upper  border  of  the  fourth  rib.  Its  excursion 
downward  during  inspiration  is  about  1  inch.     The  liver  is  attached 
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to  the  under  surface  of  the  diaphragm  by  the  coronary,  right  and 
left  lateral,  and  suspensory  ligaments.  The  under  surface  of  the 
Uver  is  connected  with  the  stomach  by  a  fold  of  the  peritoneum 
which  incloses  the  hepatic  artery,  portal  vein,  and  bile  duct.  This 
is  called  the  gastrohepatic  omentum,  and  an  inspection  of  a  cadaver 
will  convince  the  observer  that  the  part  is  quite  fixed.  The  gall 
bladder  is  attached  to  the  under  surface  of  the  liver  by  areolar  tissue. 
It  is  a  sac  which  hangs  down  to  the  free  border  of  the  liver,  and  at 


^  ^    *  ' 
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the  upper  end,  it  narrows  to  a  spiral  duct  containing  the  valves  of 
Heister.  This  duct  bends  sharply  as  it  enters  the  right  free  border 
of  the  gastrohepatic  omentum,  and,  after  passing  parallel  with  the 
hepatic  duct  for  some  distance,  unites  with  it,  and  forms  the  com- 
mon bile  duct.     (See  Diagram  II.) 

During  inspiration  the  dome  of  the  diaphragm  descends  about  1 
inch;  hence,  the  gall  bladder  descends  likewise,  making  the  bend  in 
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the  cystic  duct  more  and  more  acute,  and  increasing  the  resistance 
to  the  onward  flow  of  bile.  During  expiration  the  diaphragm,  liver, 
and  gall  bladder  rise,  making  this  bend  in  the  cystic  duct  at  a  less 

SHOWING    CHANGE   IN  BACTER/ClPAL 

Power  of  a  typhoid  CAaRiEF^  during  immunization 
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acute  angle,  approaching  a  right  angle,  and  relieving  somewhat  the 
resistance  to  the  outward  flow  of  bile.  The  gaU  bladder  is  surrounded 
by  a  band  of  plain  muscle  fibers  which  causes  the  gall  bladder  to  con- 


180 


SECTION  V.    CONTKOL   OF  INFECTIOUS  DISEASES. 


9 

4-  or 

■a  z 

o  - 


«    :. 

>1 


•0 

Oft 


O 

o 


on 
O 

+- 
3 
0 


Oft" 


o  -r 


o 


-k 

0- 

X                           •                          \           > 

5 

\ 

X 

^ 
-s 

k/^CO  "Ailli*«'»                           \ 

-5 

1,  IfeOoW'll'O" 

K                         •                                   , 

/ 

o> 

/ 

5 

2? 

X                     •                          / 

-D 

/ 

? 

/ 

^ 

/ 

— 

2" 

v.2eix>nillicn/ 

1- 

-a. 

1 

"•r 

1 

yJlOO  mil    ICH 

o 

x)2oo  r>iil  ii# 

<3 

\ 

— 

\ 

3) 

3 

\ 

-n 

\ 

i2:f 

\ 

— 

\ 

5^ 

5 

j,(7co  nii/li'fin                      1 

5 

c4 

^  iOOO  i-i-.illion 

R 

ui 

z 

i 

CO 

a*       P   S  ^ 

>/) 

V. 

\ 

a) 
«S 

oO 

kSooMi/-                                 \ 

3  =■ 
—   O 

ccSo     OOO     o 

c       O      2    .Q       O     o    O     O 

tract.  The  characteristic 
movement  of  this  kind  of 
muscle,  plain  muscle,  how- 
ever, is  very  slow  and  not 
very  tense,  with  long  inter- 
vals between  contractions. 
The  hydrostatic  pressure  of 
the  bile  is  not  very  great, 
only  about  that  of  22.5  cen- 
timeters of  water.  While 
digestion  is  going  on  the 
muscular  coat  of  the  gall 
bladder  is  active.  During  a 
period  of  contraction,  when 
the  bile  is  under  pressure,  a 
release  in  resistance  to  the 
onward  flow  of  bile,  by  a  de- 
crease in  the  acute  angle  of 
the  cystic  duct  at  the  right 
free  border  of  the  gastrohe- 
patic  omentum,  would  allow 
the  bile  to  escape.  Thus, 
during  abdominal  respira- 
tion, the  rythmical  rise  and 
fall  of  the  gall  bladder  would 
enable  more  of  the  bile  to 
escape  than  when  held  in  a 
fixed  position.  Physiologists 
tell  us  that  men  normally 
have  abdominal  breathing, 
while  adult  women  chief- 
ly have  costal  breathing. 
Hence,  it  would  seem  that 
if  the  gall  bladder  becomes 
once  infected,  and  if  it  is  by 
any  means  hindered  from 
frequent  and  complete 
drainage,  it  might  remain 
infected  for  long  periods 
of  time.  We  should  then 
expect  women  to  be  car- 
riers more  frequentlj^  than 
men. 
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I  have  had  an  opportunity  to  study  three  typhoid  carriers.  In 
the  first  two,  the  bactericidal  titre  became  very  high  when  the  typhoid 
organisms  disappeared.  The  first  case  was  followed  for  a  year.  Her 
gaU  bladder  was  carefully  examined  after  death  and  no  trace  of  typhoid 
organisms  was  found.  (See  Diagram  III. )  The  discs  indicate  samples 
of  feces  in  which  typhoid  organisms  were  found.  The  circles  indicate 
samples  of  feces  in  which  typhoid  organisms  could  not  be  found. 
The  second  case  became  clear  last  December.  We  have  not  been 
able  to  find  typhoid  organisms  since.     (See  Diagram  IV.) 

A  third  case  has  been  studied  for  over  a  year.  Bactericidal  power 
has  been  less  than  half  as  high  as  in  the  other  cases,  and  the  stools 
have  not  become  free  of  typhoid  organisms.  The  process  of  immu- 
nization in  this  case  has  not  been  so  well  done  as  in  the  other  cases, 
which  may  explain  the  lack  of  success.  (See  Diagram  V.)  The  de- 
tails in  regard  to  doses  of  vaccine,  interval,  and  amount  of  bacte- 
riolysin  in  the  blood  may  be  determined  on  the  charts. 

DISCUSSION. 

Dr.  W.  J.  Lumsden:  We  have  heard  from  Prof.  Meader  a  very 
interesting  report  on  the  results  of  treatment  of  typhoid-bacillus 
carriers  with  autogenous  vaccines. 

The  results  constitute,  I  think,  an  important  contribution  to  the 
literature  of  this  very  important  phase  of  typhoid  prevention. 

While  some  bacillus  carriers  have  not  responded  favorably  to  any 
of  the  various  treatments  such  as  the  use  of  vaccines,  administration 
of  urotropine,  and  surgical  interference,  it  seems  well  worth  while  to 
try  autoginous  vaccines  as  a  means  of  effecting  a  cure  of  typhoid- 
bacillus  carriers. 

Dr.  John  A.  Ferrell:  Has  there  been  devised  a  simple  method 
for  examining  stools,  outside  of  the  laboratory,  to  determine  whether 
or  not  a  person  is  a  typhoid  carrier?  In  our  hookworm  campaign, 
we  frequently  examine  one-fifth  to  one-third  of  the  inhabitants  of 
the  various  counties,  to  ascertain  if  they  are  hookworm  carriers.  If 
it  were  possible  to  incidentally  examine  these  persons  also  with  regard 
to  carrying  typhoid  bacilli,  we  could  do  much  toward  eradicating  the 
disease  by  giving  inoculations  to  the  carriers  found. 
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THE  PART  PLAYED  BY  FLIES  AND  OTHER  INSECTS  IN  THE  SPREAD 
OF  INFECTIOUS  DISEASES  IN  THE  TROPICS  WITH  SPECIAL  REF- 
ERENCE TO  ANTS  AND  TO  THE  TRANSMISSION  OF  TR.  HIPPICTJM 
BY  MTJSCA  DOMESTICA. 

Dr.  S.  T.  Darling,  Ancon,  Canal  Zone. 

I  was  desirous  of  determining  the  likelihood  of  ants  acting  as  car- 
riers of  infectious  disease  of  bacterial  origin,  and  had  a  number  of 
experiments  carried  out  to  determine  this  point.  One  can  readily 
see  the  danger  of  our  situation  if  ants  acted  as  carriers  of  pathogenic 
microorganisms,  for  it  is  absolutely  impossible  to  keep  them  out  of 
the  house,  and  they  get  into  food,  in  spite  of  all  our  efforts.  If  this 
were  all,  it  would  not  matter  much,  but  they  get  into  other  things  as 
well.  During  the  dry  season,  they  visit  the  water-closets  and  bath- 
room in  search  of  water,  and  the  winged  forms  of  ants  fly  where  they 
cannot  creep.  In  fact,  it  would  seem  as  if  there  were  not  a  point  on 
the  earth's  crust  within  the  Tropics  that  is  not  carefully  inspected 
within  the  course  of  an  hour  by  some  industrious,  persistent,  and 
inquisitive  ant. 

Traps  baited  with  sugar  were  placed  about,  and  several  of  the  com- 
mon species  collected  and  fed  with  typhoid  bacilli.  After  dissection, 
in  no  instance  was  it  possible  to  cultivate  B.  typhosus  or  any  other 
microorganism  from  the  intestinal  tract  of  the  ants.  Determinations 
were  now  made  of  the  formic-acid  content  of  the  head,  thorax,  legs, 
and  abdomen,  and,  so  far  as  could  be  ascertained  by  chemical  tests, 
formic  acid  was  absent  in  the  head  and  thorax,  but  was  present  in 
the  abdomens  to  the  amount  of  3.51  per  cent,  or  1.43  per  cent  of  the 
entire  body  weight.  These  determinations  were  made  from  the  large 
yeUow  ant:  Oamponotus  landolti,  Forel,  subspecies  zonatuc  Emery. 
Another  species,  Tetramorium  guineense,  was  examined  and  found  to 
contain  2.1  per  cent  of  formic  acid  by  weight. 

Number  of  ants 49 

Weight  per  ant 00083 

Free  acidity  as  formic  acid  per  ant 000018 

Per  cent  of  free  acid 2. 1 

Combined  acid,  none  perceptible. 

Seventy-six  ants  of  another  lot  were  similarly  examined,  and  found 
to  contain  1.3  per  cent  free  acid  and  7.5  per  cent  combined  acid.  It 
is  seen,  then,  that  the  common  ants  may  contain  from  1  to  4  per  cent 
of  formic  acid,  the  germicidal  value  of  which  is  four  times  as  great  as 
carbolic  acid,  and  it  would  appear  that  ants  may  effectually  sterilize 
bacteria  in  their  food. 

A  further  experiment  was  carried  out,  in  which  it  was  found  that 
when  ants  were  immersed  in  a  broth  culture  of  B.  typhosus,  then  per- 
mitted to  crawl  over  fUter  paper  within  a  Petri  dish  for  five  minutes, 
and  afterwards  placed  in  a  sterile  Petri  dish  lined  with  filter  paper, 
they  were  able,  as  long  as  24  hours  after  removal  from  the  broth,  to 
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infect  culture  media  by  simply  creeping  over  it.  In  this  way,  the 
ant  is  capable  of  acting  as  a  mechanical  carrier  of  B.  typhosus  on  its 
legs,  and  this  is  incriminating  evidence  against  the  ant  as  a  potential 
carrier  of  pathogenic  bacteria. 

These  experiments  were  conducted  by  my  assistants,  Messrs. 
Bates,  Jacob,  and  Jennings. 

Recently,  I  have  been  very  much  interested  in  the  question  of  the 
transmission  of  trypanosomiasis  of  horses  by  means  of  tlie  common, 
unspeakable,  or  typhoid  fly — Musca  domestica.  We  had  a  visitation 
of  this  disease  (murrina)  among  the  corral  mules  and  work  horses  in 
1909.  As  it  was  chiefly  among  the  mules,  naturally  the  disease  was 
not  transmitted  during  copulation.  Ticks  did  not  transmit  it,  for 
mules  were  never  infested  with  ticks,  although  the  saddle  horses 
frequently  were.  The  latter,  however,  never  contracted  the  disease 
naturally.  Among  the  biting  flies,  Stomoxys  and  Tabanidse  could 
not  be  incriminated,  because  Stomoxys  were  biting  mules  and  saddle 
horses  indiscriminately,  yet  the  saddle  horses,  though  just  as  sus- 
ceptible as  the  mules,  never  contracted  the  disease.  Tabanidae  were 
rarely  found  at  all,  excepting  in  the  woods,  and  it  appeared  that  they 
were  never  found  in  some  of  the  districts  where  the  trypanosomal 
disease  existed.  There  was  no  testimony  tending  to  incriminate  any 
other  insect  than  the  unspeakable  fly. 

I  found  that  excoriated  patches  on  the  skin  of  the  animals  appeared 
several  days  before  death,  and  resulted  from  the  animal's  leaning 
against  the  stall.  These  sores  exuded  infected  serum,  and  were  con- 
stantly visited  by  flies.  It  was  found,  too,  that  the  animals  which 
became  infected  with  the  disease  had,  as  a  rule,  been  worked  on 
"scrapers,"  and  that  they  \Cere  frequently  in  the  sick  corral  suffering 
from  cuts  and  gaUs.  It  seemed  reasonable  that  the  flies  acted  as 
carriers  of  the  disease  by  transporting  the  trypanosome  from  the 
sores  of  infected  animals  to  the  fresh  cuts  of  clean  animals. 

I  am  aware  that  it  was  not  very  dignified,  if  I  may  so  express  it,  to 
attempt  to  incriminate  Musca  domestica  when  most  trypanosomal 
diseases  are  known  to  be  transmitted  by  biting  flies;  or,  at  least,  such 
flies  have  been  accused  of  acting  as  carriers  of  the  virus  of  several  of 
these  diseases.  Very  laborious  efforts  are  made  everywhere  to 
incriminate  biting  flies,  and  there  can  be  no  doubt  of  this  mode  of 
infection  in  sleeping  sickness  and  nagana,  but  there  is  much  evidence 
that  trypanosomiasis  may  be  transmitted  in  several  ways,  and  I 
would  suggest  that  more  attention  be  paid  to  the  possibility  of  infec- 
tion in  some  of  these  diseases  by  means  of  Musca  domestica. 

As  there  seemed  to  be  no  other  way  for  the  mules  and  work  horses 
to  become  infected,  and  as  this  offered  a  good  working  hypothesis 
upon  which  to  base  a  rational  mode  of  prophylaxis,  it  was  determined 
to  carry  out  an  energetic  campaign  based  on  that  hypothesis.  The 
following  recommendations  were  made  with  a  view  to  the  detection 
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and  isolation  of  all  infected  animals:  The  isolation  of  all  suspects  in 
screened  stables;  the  diagnosis  of  infected  animals  in  the  laboratory, 
by  microscopic  examination  and  animal  inoculation;  the  sacrifice  of 
all  infected  animals;  and  the  protection  of  all  noninfected  animals  by 
suitable  dressings  for  their  wounds.  At  this  time  about  35  infected 
animals  had  been  detected,  and  the  precautionary  measures  were 
at  once  carried  out. 

Opportunity  occurred  later  for  the  collection  of  experimental  data 
with  a  view  to  determining  the  mechanism  of  the  infection  by  flies. 
First  it  was  ascertained  that  Musca  domestica  could  transmit  or  carry 
the  trypanosome  in  the  manner  supposed.  Three  lots  of  Musca 
domestica  were  caught  in  biting  jars  and  fed  with  blood  from  a 
guinea  pig  infected  with  Tr.  hippicum,  the  pathogenic  agent  of  the 
disease,  and,  after  an  interval  of  about  30  seconds,  the  flies  were 
placed  over  the  shaved  and  scratched  skin  of  three  mules,  where  they 
remained  for  about  five  minutes.  One  of  the  three  mules  became 
infected  in  this  way. 

If  the  mouth  parts  of  a  fly  are  compressed  onto  a  slide,  a  large 
amount  of  clear  fluid  is  exuded.  This  fluid,  J  have  found,  at  times 
contains  many  individuals  of  the  preflagellate  phase  of  the  Herpeto- 
monas  of  the  fly.  It  seems  Hkely,  then,  that  the  salivary  ( ?)  secretion 
of  the  fly,  which  is  a  favorable  medium  for  the  growth  of  a  flagellate, 
would  not  be  inimical  to  the  trypanosome. 

This  salivary  secretion  seems  to  be  used  for  several  purposes. 
Graham-Smith  states  that  when  a  fly  is  feeding  upon  sugar  or  dry 
sputum,  he  first  appears  to  deposit  quantities  of  this  sahva  from  his 
proboscis,  making  the  dry  substance  moist,  and  then  sucking  up  the 
solution  of  sugar  or  suspension  of  sputuni.  He  further  noticed  that 
flies  regurgitated  clear  fluid  from  their  beaks,  and  that  they  or  other 
flies  frequently  sucked  up  these  drops  into  their  beaks  again. 

In  another  experiment  I  determined  that  when  Musca  domestica 
was  fed  with  guinea-pig  blood  infected  with  Tr.  hippicum,  the  try- 
panosomes  remained  viable  microscopically  in  the  mouth  parts  of 
the  fly  for  as  long  as  two  hours.  No  observations  were  made  at 
this  time  on  the  extreme  length  of  time  they  might  so  liv^e,  for  as  the 
fly  was  regarded  as  a  mechanical  vector,  and  not  as  a  true  interme- 
diary host,  it  was  conceived  that  two  hours  woy.ld  give  more  than 
ample  time  for  the  transference  of  the  virus  from  one  animal  to 
another.  It  was  further  determined  that  the  trypanosome  remained 
viable  for  inoculation  purposes  in  the  mouth  parts  of  the  fly  for  23 
minutes,  by  finding  that  white  mice  inoculated  with  a  suspension  of 
material  from  the  mouth  parts  of  infected  flies  became  infected  when 
inoculated  23  minutes  after  the  feeding.  This  period  would  certainly 
have  been  found  to  be  longer  if  the  experiment  had  been  so  modified 
that  the  sub-inoculation  from  infected  flies  had  been  made  into  larger 
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mammals,  for  most  of  the  mice  died  of  septicaemia  as  a  result  of  the 
contaminating  bacteria  in  the  proboscis  of  the  unspeakable  flies. 

I  have  been  able  to  confirm  a  number  of  Graham-Smith's  observa- 
tions on  the  habits  of  flies.  It  is  certainl}''  true  that  they  regurgitate 
or  expel  infected  material  per  anum,  for  I  have  found  drops  of  blood 
that  had  been  expelled  one  and  one-haK  hours  after  the  flies  had  been 
fed  on  infected  guinea-pig  blood.  It  would  seem,  then,  that  either 
regurgitation  or  expulsion  of  material  infected  with  trypanosomes 
upon  the  fresh  cuts  or  sores  of  clean  animals  is  the  mechanism  by 
which  infection  has  arisen. 

We  can  not  assume  that  after  feeding  flies  absent  themselves,  for 
they  are  frequently  interrupted  in  their  feeding  operations,  and,  as 
Graham-Smith  has  shown,  they  regurgitate  or  expel  frequently  when 
interrupted. 

In  any  case,  the  efforts  to  stamp  out  the  disease  among  the  corral 
animals  by  efforts  used  against  the  fly  and  based  on  the  conception  of 
the  part  they  played  as  carriers  of  the  virus,  was  eminently  successful, 
for  the  disease  has  been  stamped  out  in  the  corrals  and  has  not  re- 
appeared in  two  years,  though  it  is  still  rife  nearby  in  the  outlying 
districts  of  the  Republic  of  Panama. 


M0T7CHES  ET  AUTRES  INSECTES  PORTEURS  DE  MALADIES  IN- 
FECTIETJSES.— RAPPORTS  ENTRE  LES  MICROORGANISMES  ET 
LES  INSECTES  QUI  LEUR  SERVENT  D'HOTES. 

FiiLix  Mesnil,  professeur  k  I'lnstitiit  Pasteiir  de  Paris,  France. 

Depuis  1907,  6poque  du  dernier  Congres  International  d'Hygidne,  un 
grand  nombre  de  travaux  ont  ete  consacres  au  r6le  des  insectes,  des 
invertebres  en  general,  piqueurs  et  suceurs  de  sang,  dans  la  propagii- 
tion  des  maladies  infectieuses.  Ces  travaux  ont  fait  connaitre  de 
nouveUes  maladies  convoy6es  par  des  invertebres,  et  ont  aussi  beau- 
coup  precise  nos  connaissances  sur  la  fapon  dont  les  insectes,  dont  le 
role  etait  deja  partiellement  connu,  accomplissent  ce  r6le.  En 
pla^ant  ces  acquisitions  nouvelles  de  la  science  dans  le  cadre  de  nos 
connaissances  anterieures,  nous  repondrons  du  m^me  coup  aux  deux 
questions  poshes  par  les  Sections  I  et  V  du  Congi-es  de  Washington  et 
pour  lesquelles  un  rapport  nous  a  6t6  demand^. 

I.    LISTE   ZOOLOGIQUE   DES   INVERTEBRES    CONVOYEURS. 

Nous  comprendrons  dans  cette  liste,  non-seulement  les  invert6br4s 
con  voyeurs  de  maladies  de  I'homme  ou  des  animaux  domestiques. 
mais  encore  ceux  qui  transportent  des  infections  d' animaux  sauvage^^ 
ou  sans  utilite.  Notre  liste  sera  ainsi  plus  complete  et  elle  aurii. 
I'avantage  d'appcler  I'attention  sur  des  groupes  zoologiques  dont 
I'importance  pratique  pent  apparaitre  quelque  jour, 
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Dipteres. — Ce  sent  les  insectes  de  ce  groupe  qui  convoient  le  plus 
crinfections.  Nous  citerons  en  t^te  la  famille  des  Culicidae,  ou 
moustiques,  en  raison  du  role  considerable  et  etendu  a  un  grand 
nombre  de  maladies  qui  lui  appartient.  Ce  sont  en  effet  les  mous- 
tiques de  la  sous-famille  des  Anophelins  qui  convoient  les  Plasmodium 
du  paludisme.  Le  fait  est  demontre  depuis  la  fin  du  siecle  dernier  et 
11  n'y  a  plus  lieu  d'y  insister.  Les  Plasmodium  (Proteosoma)  des 
oiseaux  sont  transmis  aussi  par  des  Culicides,  en  particulier  par  le 
Culex  pipiens,  ainsi  qu'il  resulte  des  memorables  recherches  de  Sir 
Ronald  Ross. 

Les  Culicides  doivent  jouer  un  role  dans  la  propagation  des  trypan, 
aviaires.  II  est  possible  qu'ils  aient  aussi  quelque  rdle  (mecanique) 
dans  la  transmission  des  trypanosomiases  de  mammiferes,  et  en 
particulier  de  la  maladie  du  sommeil.  Mais  I'importance  de  ce  role, 
s'il  existe,  est  indetermine. 

La  Filaria  Bancrofti,  de  beaucoup  la  plus  importante  des  filaires 
humaines,  est  convoy ee  par  diverses  especes  d'anophelines  et  de 
culicines.     II  en  est  de  mSme  des  Fil.  immitis  et  repens  du  chien. 

Le  Stegomyia  fasciata  convoie  la  fievre  jaune. 

Le  Culex  fatigans  a  ete  accuse  de  transmettre  des  fievres  nommees 
"dengue"  (Beyrouth,  Philippines).  Nous  verrons  plus  loin  qu'une 
autre  fievre  rangee  egalement  dans  la  categoric  dengue  est  stirement 
transmise  par  des  phlebotomes.  En  Afrique  du  Sud,  d'apres  Theiler, 
c'est  encore  aux  moustiques  qu'il  faudrait  penser  dans  la  transmission 
de  la  "horse-sickness"  (Anopheles  et  Stegomyia)  et  de  la  fievre 
catarrhale  des  moutons  (Culex). 

Les  moustiques  ont  encore  ete  accuses  de  jouer  un  role  dans  la 
propagation  de  la  lepre;  mais  cette  opinion  ne  parait  reposer,  a 
I'heure  actuelle,  sur  aucune  base  serieuse.  On  a  aussi  pense  a  ces 
insectes  pour  le  bouton  d'orient  et  Wenyon  a  recemment  observe  une 
evolution  (ou  culture)  de  la  Leishmania  tropica  chez  Stegomyia. 

A  cote  de  la  famille  des  Culicidae,  se  trouvent  la  families  des 
SLmuhdae  et  les  Ceratopogoninge  (sous-famille  des  Chironomidse)  dont 
les  representants  sucent  le  sang  et  sont,  les  premiers  surtout,  parmi 
les  insectes  les  plus  desagreables  par  leurs  piqtires.  On  ne  sait  pas 
encore  a  coup  stir  s'ils  propagent  des  maladies  microbiennes.  Les 
simulies  ont  ete  incriminees  dans  la  propagation  de  la  lepre;  mais 
les  preuves  manquent. 

En  revanche,  on  est  certain,  depuis  les  recherches  de  la  commission 
autrichienne,  que  le  genre  Phlehotomus,  de  la  famille  des  Psychodidae, 
repandu  non-seulement  dans  les  pays  chauds,  mais  encore  dans  les 
regions  temperees,  convoie  une  de  ces  fievres  a  virus  liltrant  connue 
sous  le  nom  de  dengue. 

Les  Tabanidse  ont  ete  incrimines  dans  la  propagation  de  diverses 
tryponosomiases  du  type  surra,  et  il  semble  bien,  d'apres  les  consta- 
tations  6pidemiologiques  faites  aux  Indes  et  en  Algerie,  et  les  quelques 
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experiences  realisees,  qu'il  en  est  ainsi.     En  tons  cas,  il  est  indique 
des  maintenant  d'entamer  la  lutte  centre  ces  insectes. 

Des  faits  ont  ete  signales  concernant  le  role  des  taons  dans  la  trans- 
mission de  I'anemie  infectieuse  du  clieval. 

La  grande  famille  des  Muscidae  renferme  un  certain  nombre  de 
genres  d'insectes  piqueurs  et  suceurs  de  sang.  Les  plus  importants 
a  considerer  sont  les  stomoxes  et  les  glossines,  ou  mouches  tsetse. 

Les  stomoxes,  ou  mouches  a  bestiaux,  repandus  dans  toutes  les 
parties  du  monde,  sont  capables  de  convoyer  des  maladies  infectieuses. 
lis  ont  ete  accuses,  en  diverses  contrees,  de  propager  les  trypanoso- 
miases du  type  surra:  a  Maurice,  a  Ceylan,  au  Soudan.  II  est  pro- 
bable qu'aux  Indes  ils  ont  leur  role  a  cote  des  tabanides.  Ce  r61e 
ne  serait  pas  negligeable  meme  dans  les  trypanosomiases  a  tsetses; 
ainsi,  la  souma  est  propagee  dans  les  troupeaux  par  les  stomoxes  et 
c'est  sans  doute  ainsi  qu'elle  a  pu  s'implanter  dans  des  regions,  telle 
que  I'Erythree,  ou  les  tsetses  manquent. 

Le  role  des  stomoxes  est  a  rechercher  dans  d'autres  groupes  de 
maladies.  Par  exemple,  il  semble  bien,  d'apres  les  recherches  de 
Noe,  que  le  Stomoxys  calcitrans  est  I'hote  intermediaire  de  la  Filaria 
lahiato-papillosa  du  boeuf .  Les  savants  americains  croient  a  son  r6le 
dans  la  propagation  de  la  polyomyelite.  Experimentalement,  Scheu- 
berg  et  Kuhn  ont  transmis  par  les  piqtlres  de  stomoxes  divers  vims 
et  en  particulier  la  bacteridie  charbonneuse, 

Les  glossines,  presque  limitees  a  I'Afrique  intertropicale  qu'elles 
ne  debordent  qu'au  sud-est  ont  un  role  bien  mieux  defini.  Une  des 
especes  en  particulier,  la  Glossina  palpalis,  propage  la  maladie  du 
sommeil  et  diverses  trypanosomiases  animales:  souma,  infections  a 
Tr.  dimorphon  et  a  Tr.  congolense,  maladies  du  type  nagana  de  I'A- 
frique orientale. 

La  Glossina  morsitans  et  la  Gl.  pallidipes  (qui  n'en  est  guere  qu'une 
variete),  les  premieres  connues  des  tsetses,  tsetses  de  brousse,  assez 
xerophiles,  convoient  le  nagana  et  probablement  aussi  d'autres 
trypanosomiases  animales.  Les  recherches  recentes  ont  montr6  que 
la  Gl.  morsitans  jouait  egalement  un  role  dans  la  transmission  de  la 
maladie  du  sommeil,  surtout  quand  I'agent  est  Tr.  rJiodesiense. 

Glossina  longipalpis,  qui  appartient  au  meme  groupe  que  Gl.  mor- 
sitans, mais  qui  est  plus  hj'-gropliile,  parait  ^tre  I'agent  principal  de 
transmission  du  Tr.  pecaudi  (Baleri),  au  moins  au  Dahomey.  Au 
Chari  ce  role  serait  devolu  a  la  Gl.  tachinoides. 

D'apres  11.  Koch  et  Kleine,  le  trypan,  du  crocodile  ^voluerait  chez  la 
Gl.  palpalis:  mais  ils  ne  se  prononcent  pas  sur  le  point  de  savoir  si 
cette  tsetse  est  capable  d'inoculer  I'infection  au  crocodile. 

II  convient  de  citer  ici  les  mouches  ordinaires  {Musca,  Calliphora, 
etc.).  II  n'y  a  rien  a  ajouter  de  nouveau  aux  faits  d^jk  bien  connus 
relatifs  au  role  do  ces  mouches  dans  la  fi^-vre  typhoide,  le  cliol^ra,  et, 
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en  general,  les  infections  intestinales  dent  les  microbes,  expulses 
avec  les  excrements,  peuvent  ^tre  transportes  par  n'importe  quelle 
partie  du  corps  des  insectes.  Rien  de  nouveau  non  plus  a  dire  au 
sujet  de  la  propagation  du  charbon  et  les  maladies  siradaires. 

Le  rdle  des  mouches  non  piqueuses  dans  I'etiologie  du  bouton 
d'Orient,  mis  en  avant  par  beaucoup  d'observateur,  reste  encore  a 
I'etat  d'hypothese. 

Les  insectes  pupipares,  les  plus  degrades,  au  point  de  vue  mor- 
phologique,  des  dipteres  proprement  dits  suceurs  de  sang,  n'ont  pas 
encore  ete  reconnus  comme  agents  de  propagation  de  graves  maladies 
epizootiques.  Mais  les  hippobosques  transmettent  I'infection  des 
bovides  a  Trypan.  Theileri,  au  moins  au  Transvaal,  et  il  ya  lieu  de  les 
incriminer  pour  les  autres  parties  du  monde. 

Les  melophages  (M.  ovintis)  qui  renferment  normalement  dans 
leur  tube  digestif  un  trypanosomide,  ont  ete  incrimines,  sans  preuve 
decisive  jusqu'ici,  de  convoyer  le  trypan,  recemment  decouvert  cliez 
le  mouton. 

Les  Ornithomyia  sont  peut-^tre  parmi  les  insectes  qui  inoculent  les 
trypan,  d'oiseaux.  Enfin,  un  fait  bien  etabli  est  le  role  des  Lynchia 
dans  la  transmission  de  I'hematozoaire  endoglobulaire  pigment6  des 
pigeons  connu  sous  le  nom  d' Exmoproteus  (Hdlteridium)  columbx. 

Puces. — Ce  groupe,  isole  dans  la  classification  des  insectes,  est 
souvent  rapproche  des  dipteres.  Le  role  le  plus  important  des 
puces  est  celui  de  convoyer  la  peste.  Les  reclierches  de  Gauthier  et 
Raybaud,  a  Marseille,  de  la  commission  anglaise  de  la  peste  aux 
Indes,  celles  de  Werbitzki  en  Russie,  ont  etabli,  sur  des  bases  experi- 
mentales  definitives,  ce  r61e  reconnu  par  Simond  des  1898. 

La  puce,  qui  joue  le  r61e  preponderant,  est  le  Pulex  (ou  Lmmopsylla) 
cheopis,  qui  appartient  au  groupe  des  puces  sans  peignes.  Cette  puce, 
qui  a  pour  bote  ordinaire  le  rat,  pique  I'liomme  volontiers.  D'autres 
especes  {GtenocepTialus  serraticeps  felis  et  canis,  Pulex  irritans)  peuvent 
aussi  jouer  un  certain  r6le  dans  la  propagation  Immaine;  enfin,  cer- 
taines  espdces  (telles  que  les  CeratopJiyllus)  qui  ne  piquent  guere  que 
les  rongeurs,  propagent  certaineraent  la  peste  des  rats,  des  spermo- 
philes,  etc. 

Les  puces  doivent  avoir  egalement  un  role  dans  la  propagation 
d'autres  maladies  bact^riennes  septicemiques. 

Les  reclierches  etiologiques  concernant  le  kala-azar  mediterraneen, 
inaugurees  par  Ch.  Nicolle,  mettent  aussi  en  cause  les  puces.  La  puce 
du  chien  (Gtenoceplialus  serraticeps  canis)  inoculerait  la  Leishmania 
de  chien  h  chien  et  de  cliien  ti  liomme  (experiences  de  Basile).  Le 
Pulex  irritans  jouerait  un  role  analogue.  C'est  encore  les  puces  qu'il 
faut  incriminer  dans  la  transmission  des  trypan,  non  pathogenes  des 
rongeurs,  dont  le  type  est  le  Tr.  Lewisi  du  rat.  Le  r61e  du  Cerato- 
pTiyllus  fasciatus,  mis  hors  de  conteste  depuis  les  travaux  de  Minchin 
et  Thomson,  a  donne  lieu  k  des  discussions  fort  interessantes  dont 
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nous  retrouverons  les  lesultats  plus  loin.  D'autres  especes,  telles 
que  GtenocepTialus  serraticeps,  seraient  aussi  des  agents-  de  trans- 
mission. 

Hemipteres. — Les  h6mipteres  proprement  dites  (hemipteres  h6t4- 
ropteres),  qui  comprennent  les  punaises  et  les  reduvides,  sont  certaine- 
ment  des  agents  de  propagation  des  maladies  infectieuses, 

Les  punaises  (genre  Cimex)  ont  leur  role,  h.  c6te  des  puces,  dans  la 
propagation  de  la  peste,  en  particulier  d'homme  k  homme.  Accus^es 
depuis  longtemps  de  transmettre  la  fievre  recurrente  (infections  k 
SpirocTiseta  Ohermeieri  ou  recurrentis) ,  elles  ne  nous  paraissent  pas 
encore,  malgre  les  recherches  r^centes  relatives  au  r61e  des  poux, 
compl^tement  lavees  de  cette  accusation.  Accusees  recemment  par 
Patton  de  convoyer  le  kala-azar  indien,  et  meme  le  bouton  d' orient, 
leur  rdle  ne  nous  parait  pas  encore  etabli,  bien  que  Patton  ait  d^crit 
une  evolution  en  flagelles  dans  le  tube  digestif  des  punaises. 

Pour  la  meme  leishmaniose  indienne,  Donovan  a  incrimine  les 
Conorhinus  {G.  iiibro-fasciatus) ;  c'est  encore  une  simple  hypothese. 
Un  fait  bien  demontre  est  le  r61e  du  Conorhinus  megistus,  au  Bresil, 
dans  la  transmission  de  la  trypanosomiase  humaine,  decouverte  par 
Chagas.  Brumpt  a  vu  que  le  ScTiizotrypanum  cruzi  accomplit  les 
m^mes  transformations  chez  d'autres  insectes,  tels  que  les  punaises, 
que  chez  le  Conorhinus.     Ces  insectes  doivent  done  Stre  suspectes. 

II  convient  aussi  de  citer  les  observations  de  Lafont  qui  a  trouv6 
chez  les  Conorhinus  des  iles  Maurice  et  de  la  Reunion  un  trypanoso- 
mide  inoculable  a  la  souris. 

Enfin,  on  connait  une  maladie  des  plantes,  la  flagellose  des  Euphor- 
bes,  dont  1' agent,  Leptomonas  davidi  Lafont,  est  un  trypanosomide 
qui  est  transmis  par  des  hemipteres  (genres  Nysius  et  Dieuches)  de  la 
famille  des  LygaeidsB. 

Anoploures  ou  poux. — Les  poux  sont  g6neralement  places  k  c6t6 
des  hemipteres.  Leur  importance  vient  de  s'affirmer  par  des  travaux 
r^cents. 

Le  rdle  du  Fediculus  vestimenti  (et  meme  du  Ped.  capitis)  dans  la 
transmission  du  typhus  exanthematique  est  etabli  par  les  travaux 
effectu6s  en  Tunisie  par  Ch.  Nicolle  et  ses  coUaborateurs,  et  en 
Amerique  par  Ricketts  et  Wilder,  Goldberger  et  Anderson. 

Des  considerations  epidcmiologiques  ont  amene  ^lackie,  dans  I'lnde, 
Ed.  Sergent  et  Foley,  en  Alg6rie,  k  incriminer  les  poux  de  corps,  dans 
la  transmission  des  fievres  recurrentes  de  ces  regions.  Ce  rdle 
s'afhrmc  par  les  experiences  que  viennent  de  publier  Ch.  Nicolle, 
Blaizot  et  Conseil. 

Le  genre  Hsematopinus  (voisin  de  Pediculus)  a  certainement  un 
r61e,  k  cote  des  puces,  dans  la  propagation  des  trypanosomes  des 
rongeurs. 

Acariem. — Dans  le  groupe  des  acariens,  ce  sont  surtout  les  ixodes 
(fam.  Lxodidfle")  qui  jouent    un  rdle    important.  cl6montr6  pour  lee 
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piroplasmoses,  depuis  les  memorables  reclierches  de  Tli,  Smith  et 
Kilborne. 

Le  fait  le  plus  remarquable,  sur  lequel  nous  reviendrons  plus  loin, 
est  que,  en  general,  le  parasite  se  transmet  liereditairement  de  tique 
a  tique.  Pour  les  piroplasmoses  ce  sont  les  tiques  de  la  sous-famille 
des  Ixodinse  qui  sont  a  considerer.  Pour  les  spirochetoses  (ou 
treponemoses  septic eniiques)  ce  sont  les  Argasinse  qui  sont  en 
cause,  sauf  pour  la  spirochetose  equine  qui,  d'apres  Theiler,  est 
transmise  par  un  RMpicephalus. 

Marchoux  et  Salimbeni  ont  etabU  le  role  des  Argas  persicus  dans  la 
transmission  de  la  maladie  des  poules  due  au  Sp.  gallinarum;  Dutton 
et  Todd,  puis  Koch,  le  role,  soupQonne  par  Cook,  des  Omithodorus 
Tuouhata  dans  la  transmission  de  la  lievre  recurrente  de  FAfrique 
tropic  ale  connue  sous  le  nom  de  "tick  fever." 

Une  maladie  americaine,  voisine  du  typhus  exanthematique,  la 
"spotted  fever"  des  Montagnes  Kocheuses,  est  aussi  regardee  comme 
transmise  par  des  Ixodes,  du  genre  Dermacentor. 

Les  tiques  sont  encore  a  incriminer  dans  la  transmission  des  infec- 
tions a  hemogregarines  et  a  trypanosomes  de  vertebres  a  sangfroid 
et  a  vie  exclusivement  terrestre.  C'est  une  tique,  Rhipiceplialus 
sanguineus,  qui  transmet  le  leucocytozoaire  (hemogi'egarine)  du  chien. 

En  dehors  des  Ixodidse,  on  a  encore  incrimine  quelques  acariens; 
par  exemple,  les  Trombidium  (ou  rougets)  dans  la  propagation  d'une 
fievre  fluviale  du  Japon;  les  Lselaps  dansla  transmission  de  I'hemo- 
gregarine  des  leucocytes  du  rat  (IVliller,  aux  Etats-Unis) ;  les  Leiogna- 
thus  dans  la  transmission  du  Trypan,  vespertilionis. 

Nous  devons  encore  signaler  le  role  attribue  par  Borrel  aux  Demo- 
dex  dans  I'etiologie  des  tumeurs  malignes  (epitheliomas  de  la  peau) 
et  aussi  de  la  lepre.  Pour  les  tumeurs,  Borrel  fait  encore  intervenir 
un  certain  nombre  d'helminthes — ta3nias,  nematodes — comme  agents 
d'inoculation. 

Cr-ustaces. — L'enchainement  des  faits  conduit  tout  naturellement 
k  citer  les  fiJarioses  parmi  les  infections  transmises  par  les  cuHcides. 
Nous  devons,  pour  6tre  complet,  noter  ici  les  Cyclops,  lesquels, 
comme  on  le  sait  depuis  pres  de  30  ans,  servent  d'hote  intermediaire 
a  la  filaire  de  Medine. 

Hirudinees. — Nous  tenons  a  donner  une  place  ici  aux  sangsues, 
bien  que  leur  role  dans  la  transmission  des  maladies  infectieuses  de 
I'homme  ou  des  animaux  domestiques  ne  paraisse  qu'accidentel,  si 
vraiment  il  existe. 

Les  sangsues  jouent  le  role  preponderant  dans  la  propagation  des 
infections  sanguines  des  poissons,  ainsi  que  des  reptiles  et  des  batra- 
ciens  qui  passent  une  partie  de  leur  vie  dans  I'eau.  II  est  en  par- 
ticuUer  demontre  que  les  hirudinees  transmettent  les  infections  k 
trypanosomes  et  k  trypanoplasmes;  or  certaines  d'entre  elles  pro- 
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duisent  des  troubles  morbides  pouvant  conduire  a  la  mort;  telle  est, 
par  exemple,  la  trypanoplasmose  des  carpes  transinise  par  les  Pisci- 
col.     L' attention  doit  done  etre  attiree  siir  le  role  des  sangsues. 

II.    REVUE  DES  MALADIES  INFECTIEUSES  CONVOYEES  PAR  DES  INSECTES 
ou  d'autres  INVERTEBRES. 

Avant  d'examiner  les  rapports  entre  les  microorganismes  et  les 
invertebres  qui  leur  servent  d'hotes,  il  nous  parait  utile  de  donner 
une  liste  des  maladies  infectieuses  convoyees  par  les  invertebres. 
Ce  sera  la  seconde  partie  d'un  tableau  a  double  entree  dont  le  Para- 
graphe  I  de  ce  rapport  constitue  la  premiere  partie.  Cette  conside- 
ration nous  permettra  d'etre  bref. 

Pour  les  maladies  bacteriennes,  en  dehors  de  la  peste,  il  y  a  peu 
a  dire.  Le  rdle  des  mouches  et  autres  insectes  dans  le  transport  du 
charbon  et  autres  bacteriemies,  du  cholera,  de  la  fievre  typhoide  et 
autres  infections  intestinales,  est  un  role  de  transport  banal  des 
germes.  Pour  la  lepre,  aucun  fait  precis  ne  permet  d'incriminer  des 
invertebres  dans  sa  propagation. 

.Pour  la  peste  il  n'en  est  plus  ainsi.  En  raison  de  circonstances 
que  nous  examinerons  au  Paragraphe  III,  les  puces  et,  a  un  degre 
beaucoup  moindre,  les  punaises,  jouent  un  role  capital  dans  la  propa- 
gation de  la  peste.  Seule  la  peste  pneumonique  qui,  d'ailleurs,  dans 
les  pays  chauds  ne  revet  jamais  la  forme  epidemique,  ne  parait  pas 
relever  des  puces;  il  y  a,  dans  ce  cas,  contagion  directe. 

Les  spirochetoses  (ou  treponemoses  septicemiques)  sont  transmises 
par  deux  categories  d' invertebres,  sinon  plus.  Les  fievres  recur- 
rentes  d'Europe,  d'Asie  et  d'Afrique  du  Nord,  paraissent  bien  ^tre 
convo3^ees  par  les  poux  (en  particulier  le  Pediculus  vestim.enti) ;  on 
croit  de  moins  en  moins  au  role  des  punaises.  La  spirochetose 
des  ArgasinsB  aviaire  est  transmise  par  des  acariens  du  genre  Argas 
(Ixodidse  de  la  sous-famille) ;  la  spirochetose  humaine  de  1' Afrique 
tropicale  par  des  Ornithodorus,  genre  tres  voisin  des  Argas.  La 
spirochetose  equine  a  pour  second  hote  un  Ixodijix  du  genre  Rhi- 
piceplialus. 

Les  trypanosomiases  relevent,  par  leur  transmission,  d'invertebr^s 
encore  plus  varies.  II  y  a  d'abord  toute  une  categorie  de  ces  mala- 
dies, s6vissant  dans  I'Afrique  intertropicale,  qui  sont  convoyees  par 
des  insectes  dipteres  du  genre  Glossina  (vulg.,  tsetses).  Ce  sont  la 
maladie  du  sommeil,  le  nagana,  la  souma,  la  baleri,  les  infections  a 
TV.  dimorpJion,  Tr.  congolense,  etc.  Nous  verronsqu'il  y  a  Evolution, 
plus  ou  moins  longue  et  compliquee,  du  trypan,  chez  les  glossines; 
d'oil  le  r6le  enzootique  de  ces  insectes.  Mais  d'autres  insectes,  comme 
les  stomoxes,  peuvent  convoyer,  par  mode  m^cnniquo,  les  mSmes 
trypanosomiases;  le  cas  est  bien  prouve  pour  la  souma;  ils  out  un 
role  6pizootique. 
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Pour  toute  une  serie  de  trypanosomiases  asiatiques  et  africaines 
(surra  et  maladies  plus  ou  moins  voisines),  on  neconnait  pas  d'insecte 
qui  serve  de  second  h6te  k  1' agent  pathogene.  Celui-ci  serait  transmis 
uniquement  par  le  mode  mecanique.  Les  stomoxydes,  les  tabanides, 
ont  ete  accuses,  a  juste  titre,  de  jouer  ce  rdle. 

Pour  les  trypanosomiases  americaines  (caderas,  desrengadera, 
murrina),  le  role  des  insectes  semble  probable,  mais  on  n'est  pas  encore 
fixe.  En  ce  qui  concerne  les  trypan,  non  pathogenes  des  rongeurs, 
des  bovides  et  des  vertebres  a  globules  rouges  nuclees,  il  y  a  toujours, 
semble-t-il,  li6te  invert^bre :  poux  et  surtout  puces  pour  les  rongeurs ; 
hippobosques  pour  les  bovides;  (?)  autres  pupipares  et  (?)  culicides 
pour  les  oiseaux;  Ixodes  et  sangsues  pour  les  reptiles  et  les  batraciens; 
sangsues  pour  les  poissons  (trypanosomes  et  trypanoplasmes).  Enfin, 
la  schizotrypanosomiase  humaine  de  Cliagas  est  convoyee  par  un 
insecte  appartenant  encore  a  un  autre  groupe:  le  reduvide, 
Conorhinus  megistus. 

II  convient  de  faire  deux  remarques:  (1)  I'une  relative  a  1' extreme 
variete  des  li6tes  invertebres  des  trypanosomes;  (2)  1' autre  (qui 
recevra  son  devoloppement  au  Paragraphe  III)  relative  a  la  diversite 
des  rapports  entre  les  botes  et  les  trypan.  On  a  tous  les  passages 
entre  une  evolution  qui  peut  durer  plusieurs  semaines  et  un  simple 
transport  mecanique. 

Dans  cette  serie  des  trypanosomiases,  une  maladie  echappe  au  r6le 
convoyeur  des  insectes;  c'est  la  dourine  ou  maladie  du  coit.  EUe 
tient  la  m^me  place  dans  cette  serie  que  la  syphilis  dans  la  serie  des 
spiroclietoses  ou  tr^pon^moses.  Dans  la  syphilis  comm  dans  la  dourine, 
la  maladie  a  perdu  en  grande  partie  son  caractere  septicemique. 

Les  Leishmania  font  le  passage  entre  les  trypanosomes  et  les 
hematozoaires  endoglobulaires.  Toutes  les  leishmanioses  sont  cer- 
tainement  transmises  par  des  insectes,  mais  on  est  loin  d'etre  fixe  a 
cet  egard.  A  notre  avis,  le  fait  le  mieux  etabli  est  le  role  des  puces 
dans  la  transmission  de  la  leishmaniose  dans  le  bassin  mediterraneen. 
L'identite  de  la  leishmaniose  humaine  et  de  la  leishmaniose  canine, 
le  passage  du  virus  de  chien  a  chien  et  du  chien  k  I'homme  par  le 
moyen  des  puces,  nous  paraissent  resulter  des  travaux  publics  a  ce 
jour. 

En  revanche,  nous  ne  sommes  pas  convaincu  du  rdle  des  punaises 
dans  la  transmission  de  la  leishmaniose  indienne  et  encore  moins  de 
la  leishmaniose  cutanee.  Les  Leishmania  se  cultivent  trop  facilement 
sur  milieux  au  sang  pour  qu'il  n'y  ait  pas  lieu  de  songer  k  cette  cause 
d'erreur  dans  les  experiences  de  Patton.  Wenyon  a  d'ailleurs  vu 
des  flagelles  apparaitre  dans  lo  tube  digestif,  non  seulement  des 
Cimex,  mais  encore  des  Stegomyia,  ayant  suce  de  la  serosite  riche 
en  L.  tropica. 
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Pour  la  leishmaniose  indienne,  on  a  encore  accuse  les  Conorhinus; 
pour  le  bouton  d'orient,  les  moustiques,  les  phlebotomes,  les  mouches 
ordinaires, 

Les  piroplasmoses  sont  parmi  les  maladies  a  protozoaires  pour 
lesquelles  le  role  des  invert  ebres  est  le  plus  ancien  et  le  mieux  connu. 
Dans  ce  cas,  c'est  un  groupe  limite  et  defini  d'invertebres  (acariens 
de  la  sous-famille  Ixodinse)  qui  remplissent  le  role  de  seconds  bote?. 

Pour  les  piroplasmoses  proprement  dites,  dont  le  type  est  la  piro- 
plasmose  bovine  produite  par  Pir.  higeminum,  le  parasite  passe  de  la 
tique-mere  a  la  tique-fille  par  I'oeuf ;  il  peut  ainsi  se  conserver  pendant 
plusieurs  generations  sans  repasser  par  le  vertebre.  Nous  revien- 
drons  sur  ce  point  au  Paragraphe  III.  Chez  les  theilerioses,  dont  le 
type  est  la  fievre  de  la  c6te  orientale  d'Afrique  (East  coast  fever),  ce 
passage  liereditaire  manque. 

Nous  arrivons  au  paludisme  et  autres  infections  produites  par  les 
Plasmodium.  Comme  nous  I'avons  deja  dit  au  Paragraphe  I,  il  n'y 
a  rien  a  ajouter  aux  recherches  de  Ross  et  de  ses  emules,  etablissant 
le  role  des  moustiques.  Pour  le  genre  Hsemoproteus ,  autre  type 
d'h^matozoaire  pigmente,  un  seul  fait  est  definitivement  etabh: 
c'est  le  role  d'un  insecte  pupipare,  LyncMa  mmira,  dans  la  transmission 
d^ Hxmo'proteus  coluTnbse. 

Pour  les  hemogi'egarines,  il  semble  exister  la  meme  variete  d'liotes 
invertebres  que  pour  les  trypanosomes  non  pathogenes:  tique 
Rlhipiceplialus  sanguineus  pour  le  leucocytozoaire  du  chien;  acarien 
d'une  autre  famille  (Lcdaps  ecMdninus)  pour  le  leucocytozoaire  du  rat ; 
tiques  ou  sangsues  pour  les  hemogregarines  des  vertebres  a  sang  froid. 

Si,  par  une  courte  incursion  dans  le  domaine  des  infections  a 
metazoaires,  nous  examinons  la  transmission  des  filarioses,  nous 
constaterons  encore  une  grande  variete  d'hotes  invertebres:  cuhcides 
pour  la  Filaria  Bancrofti  et  la  Fil.  immitis;  crustaces  copepodes  pour 
la  filaire  de  Medine;  (?)  a  la  fois  Ixode  {Rhipicephalus  siculus  )  et  puce 
{Gtenoc.  serraticeps)  par  le  Fil.  recondita;  pou  de  la  sous-famille  des 
Leiothinae  pour  la  Fil.  cypseli  d'un  martinet;  sans  compter  ceux  qui 
restent  a  decouvrir,  en  particulier  pour  les  autres  iilaires  humaines. 

On  retrouve  done  partout,  sauf  pour  les  piroplasmoses,  cette  variety 
d'h6tes  invertebres.  Le  hasard  de  leur  parasitisme,  ou  de  leurs 
habitudes  de  vie,  sur  un  vertebre,  semble  avoir  conditionn^,  a  peu 
pres  h  lui  seul,  leur  role  de  transmetteurs.  II  y  a  Ih,,  a  notre  sens,  un 
argument  important  contre  la  these,  qui  se  presente  a  priori  k  I'esprit . 
(jue  rinvertcbre  est  Thote  primitif  pour  les  divers  h6matozoaires: 
trypanosomes,  h6mogr6garines,  plasmodiums. 

II  nous  rcste  a  examiner  une  dcrniere  grande  categoric  de  maladies 
(jui  sont  convoyces  par  des  invertebres.  Ce  sont  les  infections  san- 
guines k  germes  dits  "  ultramicroscopiques,"  qui  travereent  ]e$ 
filtres,  imperm^ables  pour  les  microbes  ordinaires. 
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II  faut  citer  en  premiere  ligne  la  fievre  jaune.  Ce  sera  Timpe- 
rissable  lionneur  de  la  commission  americaine  de  Cuba  d' avoir  etabli 
le  role  d'un  moustique,  le  Stegomyia  fasciata,  dans  cette  transmission. 

Une  forme  de  dengue  releverait  aussi  des  moustiques  (en  particulier 
Culex  fatigans)  d'apres  les  experiences  de  Ashburn  et  Craig  aux 
Philippines.  Dans  le  bassin  de  la  Mediterranee,  la  maladie  catalogues 
dengue  est  stlrement  transmise  par  un  insecte  d'une  famille  voisine 
des  culicides,  le  PTilebotomus  papatasii. 

Theiler,  qui  connait  si  bien  les  maladies  du  betail  dans  I'Afrique 
du  Sud,  est  persuade  que  plusieurs  des  maladies  a  germes  invisibles 
sont  transmises  par  des  insectes :  la  horse-sickness  et  la  fievre  catar- 
rhale  des  moutons  releveraient  de  moustiques,  Anopheles  et 
Stegomyia  dans  le  premier  cas,  Culex  dans  le  second ;  la  heart  water 
des  ruminants  serait  convoyes  par  une  tique,  Amhlyomma  Jisebreum. 

Une  des  acquisitions  les  plus  importantes  de  ces  dernieres  annees 
est  la  demonstration  du  role  des  poux  dans  la  transmission  du  typhus 
exanthematique.  La  maladie  apparentee,  connue  aux  Etats-Unis 
sous  le  nom  de  ''spotted  fever"  des  Montagnes  Rocheuses,  est  pro- 
pagee  par  I'ixode  Dermacentor.  La  fievre  fluviale  du  Japon  serait 
transmise  par  des  Trombidium.  Nouvel  exemple  de  variations  de 
I'hote  invert ebre  dans  un  groupe  assez  etroit  d'infections  du  ver- 
tebre. 

III.    RAPPORT    DES    IXVERTEBRES    ET    DES    MICROORGANISMES     QU'lLS 

CONVOIENT. 

Transport  mecanique. — Nous  avons  vu  que  les  insectes  non  piqueurs 
et  suceurs  de  sang  jouent  un  role  infime  a  c6te  des  insectes  piqueurs. 
Dans  tous  les  cas  oil  ce  role  a  ete  reconnu  et  que  nous  avons  cites, 
I'insecte  en  question — generalement  des  mouches  du  type  de  la 
mouche  domestique — transporte  avec  I'extremite  de  sa  trompe,  ou 
de  ses  pattes,  ou  des  autres  points  saillants  de  son  corps,  ou  dans  son 
tube  digestif,  le  materiel  contamine  (ex.:  excrements  typhiques  ou 
choleriques)  et  va  en  souiller  les  surfaces  sur  lesquelles  il  se  pose 
ensuite. 

II  y  a  la  un  simple  r6le  mecanique.  II  pent  en  etre  de  mdme  avec  les 
insectes  piqueurs.  L 'insecte,  en  supant  le  sang,  souille  sa  trompe 
avec  le  virus  qu'il  inocule  ensuite  a  un  autre  animal  (ou  homme)  en 
le  piquant.  Dans  ces  cas,  la  trompe  de  I'insecte  joue  le  r61e  d'une 
aiguille  de  seringue  qui  serait  plongee  alternativement  dans  le  milieu 
virulent  et  dans  un  individu  sensible.  Naturellement,  plus  I'inter- 
valle  augmente  entre  les  deux  piqtlres,  plus  les  chances  de  contagion 
diminuent;  dans  un  certain  nombre  de  cas,  on  n'obtient  des  r^sultats 
positifs  que  quand  les  deux  piqOires  se  succedent  immediatement,  I'in- 
secte commenpant  son  repas  de  sang  sur  le  premier  individu  et  le 
finissant  sur  le  second. 
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Les  invertebres,  qui  transportent  ainsi  les  virus,  ne  doivent  avoir 
a  priori  rien  de  specifique;  ils  ne  sont  a  aucun  degre  des  h6tes  pour 
le  parasite.  On  observe  pourtant  des  particularites  qui  impliquent 
une  certaine  specificite.  Ainsi  telle  espece  d'insectes  sera  plus  apte 
a  transporter  un  virus  qu'une  autre;  d'apres  Ed.  et  Et.  Sergent,  les 
tabanides  convoient  mieux  le  trypanosome  du  debab  algerien  que  les 
stomoxydes;  d'apres  Minchin,  pour  ce  qui  concerne  le  trypan,  du 
nagana,  les  tsetses  ont  un  role  mecanique  superieur  a  celui  des  sto- 
moxes;  d'apres  Bouffard,  les  stomoxes  ont  un  role  de  choix  dans  le 
transport  epizootique  de  certaines  trypanosomiases  a  tsetses  telles 
que  la  souma.  Dans  certains  cas,  encore  incompletement  connus, 
I'intervalle  entre  les  deux  piqCires  peut  atteindre  1,  2  et  m^me  3 
jours:  experiences  recentes  de  Bouet  et  Roubaud  pour  le  transport 
du  Tr.  soudanense  par  les  stomoxes.  L' explication  de  toutes  ces 
particularites  n'est  pas  encore  satisfaisante  et  requiert  de  nouvelles 
experiences. 

L'invertehre  second  hote. — Arrivons  maintenant  aux  cas  plus  com- 
plexes, oil  il  y  a  evolution  ou  au  moins  multiplication  du  parasite  chez 
I'invertebre.  Le  cas  le  plus  simple  de  cette  serie  est  celui  ou  il  y  a 
simple  multiplication,  sans  transformation  ou  modification,  dans  le 
tube  digestif  de  Finsecte.  Par  exemple.  le  cocco — bacille  pesteux  se 
multiplie,  pendant  plusieurs  jours,  dans  le  tube  digestif  de  la  puce 
ou  de  la  punaise.  II  y  a  done  la  un  simple  mode  de  conservation  du 
virus  et  I'insecte  ne  peut  pas  encore  ^tre  regarde  comme  un  second 
h6te. 

Mais  dans  le  plus  grand  nombre  des  cas,  il  y  a,  comme  nous  I'avons 
deja  dit,  evolution  cyclique.  Le  parasite  part  naturellement  de  sa 
forme  sanguine,  telle  qu'elle  est  ingeree  par  I'invertebre,  passe  par 
une  serie  plus  ou  moins  compliquee  de  stades  sous  lesquels  il  ne  serait 
pas  inoculable  au  vertebre,  puis  revient  a  des  formes  qui,  generale- 
ment  en  raison  de  leur  morphologic,  sont  infectantes.  On  traduit 
cette  evolution  par  la  formule:  il  y  a  incubation  chez  I'invertebre. 
Dans  un  certain  nombre  de  cas,  comme  ceux  des  microbes  dits  in- 
visibles, on  ne  peut  noter  que  cette  incubation.  II  convient  de  faire 
remarquer  que  cette  notion  d'incubation  n'est  pas  simple;  elle  im- 
plique  a  la  fois  I'idee  d'un  retour  a  la  forme  inoculable,  la  seule  notion 
dont  nous  nous  occupions  en  ce  moment,  et  I'idee  que  cette  forme 
inoculable  se  trouve  mise  dans  des  conditions  qui  lui  permettent  de 
penetrer  chez  le  vertebre. 

Un  cas  tres  simple,  sans  doute  le  plus  simple,  d' evolution  cyclique 
est  celui  (ki  Trypan.  Cazalhoui;  cette  evolution  est  limit^e  a  la  trompe 
des  tsetses  (B.oulfard,  lioubaud).  Le  liciuide  salivaire,  toujours 
abondant  chez  les  glossines,  sufTit  a  cette  Evolution.  Les  change- 
ments  morpliologiques  sont  tres  simples;  le  trypanosome  devient 
trapu,  so  fixe  par  sou  flagelle  au  labre  ou  ti  I'hypopharynx;  le  centro- 
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some  vient  an  voisinage  du  noyau.  L' animalcule  se  multiplie  sous 
cette  forme.  Puis,  au  bout  de  quelques  jours,  il  revient  au  type 
trypanosome  et  bientdt  est  reinoculable.  L'^volution  dure  une 
semaine  environ;  mais  I'insecte  reste  jusqu'a  la  fin  de  sa  vie  infectant. 

Pour  la  plupart  des  autres  trypanosomes  pathog^nes,  transmis  par 
les  tsetses,  revolution  est  plus  compliqu6e.  II  y  a  multiplication 
dans  le  tube  digestif  proprement  dit  sous  forme  Oriihidia  et  le  retour 
k  la  trompe  se  fait  plus  tardivement.  L'incubation  atteint  quelques 
semaines. 

Ici  les  auteurs  ne  sont  pas  d' accord  sur  le  mode  de  retour  a  la 
trompe.  Pour  Roubaud  qui,  avec  Bouet,  a  etudie  revolution  des 
Tr.  dimorpTion  et  Pecaudi,  il  y  a  simple  retour  h  la  trompe  de  parasites 
intestinaux  et  on  arrive  indirectement  au  result  at  obtenu  directement 
dans  le  cas  du  Tr.  OazaTboui.  Pour  Sir  David  Bruce  et  ses  collabo- 
rateurs  qui  ont  surtout  etudie  le  Tr.  gambiense,  le  retour  se  ferait 
par  la  voie  des  glandes  salivaires.  Chagas,  en  ce  qui  concerne 
Schizotrypanum  Oruzi  chez  OonorJiinus  megistus,  aurait  observe  ce 
passage.  Mais  il  ne  faut  pas  oublier  que  le  trypan,  en  question 
6volue  chez  un  h^miptere  et  que,  chez  ces  insectes,  Finvasion  de  la 
cavity  du  corps  par  les  parasites  est  plus  commune  que  chez  leg 
dipt^res.  Brumpt  n'a  pas  confirm^  cette  partie  des  observations  de 
Chagas. 

Pour  ce  qui  concerne  les  trypan,  d'oiseaux  chez  les  moustiques, 
les  trypan,  de  vertebras  a  sang-froid  chez  les  sangsues,  les  trypan, 
se  retrouvent  finalement  dans  le  tissu  autour  de  la  base  de  la  trompe. 

Le  type  d' evolution  le  plus  complet  parait  etre  celui  des  Plas- 
modium. L' evolution  debute,  dans  I'estomac  du  moustique,  par  un 
phenomene  sexuel:  fecondation  d'un  macrogamete  arrondi  par  un 
microgamete  filiforme.  L'oeuf  offre  cette  particularity  de  se  trans- 
former en  un  vermicule  mobile  (ookinete)  qui  traverse  les  parois  du 
tube  digestif  et  se  met  en  boule  a  la  surface  externe  de  ces  parois. 
La  boule  grossit  peu  a  peu  en  s'entourant  d'une  membrane  assez 
r^sistante.  En  m^me  temps  se  developpent  a  son  interieur  des 
elements  allonges,  des  sporozoites.  Ces  sporozoites,  en  hberte  dans 
la  cavite  du  corps,  gagnent  les  glandes  sahvaires  et  arrivent  finale- 
ment dans  le  conduit  de  la  trompe. 

L6s  hemogregarines  subissent,  chez  les  sangsues  ou  les  tiques,  une 
Evolution  assez  semblable  a  celle  des  Plasmodium,  qui  debute  6gale- 
ment  par  un  phenomene  sexuel  et  qui  aboutit  a  la  constitution  de 
kystes  dans  lesquels  se  forment  des  sporozoites,  qui  sont  les  elements 
d'infection  du  vertebre. 

Les  piroplasmes  presentent,  chez  les  tiques,  une  evolution  egale- 
ment  compliquee,  connue  surtout  par  le  travail  de  Christophers  qui 
a  suivi  le  sort  du  Pir.  canis  chez  Rhl/picefJialus  sanguineus.     Les 
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sporozoites  sont,  en  dernier  lieu,  dans  les  cellules  des  glandes  salivaires 
ou  dans  les  cellules  embryonnaires. 

Le  cas  des  spirochetes  ne  parait  pas  encore  definitivement  elucide. 
II  est  certain  que  les  parasites  passent  rapidement  dans  la  cavite  du 
corps  des  tiques  ou  des  poux.  D'apres  Leishman,  Hindle,  on  trouve 
dans  les  tissus  des  granules  qui  resultent  d'une  sorte  d'emiettement 
de  I'organisme  filiforme,  qu'ils  sont  capables  de  reproduire.  Marchoux 
et  Couvy,  puis  Nicolle,  Blaizot  et  Conseil,  ont  signale  des  spirochetes 
tres  fins,  a  la  limite  de  la  visibihte,  qui  reprendraient  ensuite,  peu  a 
peu,  le  calibre  normal,  sous  lequel  ils  sont  infectants  pour  le  vertebre. 

Dans  le  cas  des  hematozoaires  endoglobulaires  tout  au  moins,  il  y 
a,  au  debut  de  revolution  chez  I'invertebre,  phenomene  sexuel  hetero- 
gamique.  Si  done  nous  adoptons  la  nomenclature  generalement  usitee 
des  zoologistes,  nous  dirons  que,  dans  ces  cas,  I'invertebre  est  rh6te 
definitif,  le  vertebre  I'hdte  intermediaire. 

Pour  ce  qui  concerne  les  trypanosomes,  on  a  decrit,  par  exemple 
pour  le  Tr.  Lewisi,  des  phenomenes  sexuels  heterogamiques.  Mais 
le  fait  merite  confirmation,  et  dans  les  cas  au  moins  des  trypan, 
pathogenes,  aucun  acte  sexuel  heterogamique  n'a  ete  signale.  On 
est  encore  moins  avance  en  ce  qui  concerne  les  spirochetes. 

On  doit  k  Gonder  la  decouverte  d'un  phenomene  fort  interessant ; 
il  a  vu  que  les  races  de  trypan,  resistantes  aux  medicaments,  qui 
peuvent  subsister  un  temps  indefini  par  passages  de  vertebre,  perdent 
leur  caractere  en  passant  par  I'invertebre  (race  de  Tr.  Lewisi 
resistante  a  Tarsenophenylglyrine  et  Hxmatopinus  spinulosus) ;  ce 
serait,  a  partir  du  phenomene  sexuel,  que  le  retour  au  type  primitif 
aurait  lieu. 

Dans  le  cas  des  filaires,  c'est  le  vertebre  qui  est  I'lidte  definitif  et 
rinvertebre  I'hote  intermediaire.  Pour  la  F.  Bancrqfti,  revolution 
a  lieu  dans  I'hdte  intermediaire ;  pour  la  F.  immitis,  dans  les  tubes  de 
Malpighi.  H  y  a  passage,  par  croissance  et  mues  successives,  de  la 
forme  embryonnaire  k  une  forme  ayant  les  caracteres  morphologiques 
de  I'adulte. 

Dans  le  cas  des  virus  invisibles,  on  ne  pent  suivre  au  microscope 
les  transformations  des  microbes;  mais  les  exp6riences  faites  pour 
reconnaitre  a  quel  moment  I'insecte  devient  infectant  permettent 
d'6tabhr  qu'il  y  a  encore  Evolution  cy clique  dans  ces  cas.  L' exemple 
du  Stegomyia  fasciata  et  du  virus  amaril  est  particulierement  net  a 
cet  egard;  on  sait  que  les  Stegomyia  qui  ont  suc6  du  sang  de  jauneux 
ne  sont  capables  d'inoculer  la  fievre  jaune  que  12  jours  au  moins 
apres.  Des  r^sultats  de  m§me  ordre  ont  6te  observes  dans  le  cas  de 
la  dengue. 

Passage  de  I'invertebre  au  vertebre. — Une  derniere  question,  dont  il 
est  inutile  de  souligner  I'importance,  que  nous  devons  traiter  est  la 


198  SECTION  V.    CONTROL   OF   INFECTIOUS  DISEASES. 

suivante:  Comment  le  microbe  est-il  reinocule  au  vertebre?  Cette 
question  presente  un  interet  d'actualite. 

Le  microbe  est  pris  dans  le  sang  et  on  pent  considerer  que,  en  regie, 
la  meilleure  mode  de  reinoculation  est  de  replacer  ce  microbe  dans  le 
S3^steme  circulatoire.  L'insecte  qui  I'a  pris,  dans  le  corps  duquel  il  a 
evolue,  devrait  done  pouvoir  le  reinoculer  par  sa  trompe.  C'est  le 
cas  classique  de  I'hematozoaire  de  Laveran;  c'est  meme  le  cas  le 
plus  repandu;  c&  n'est  pas  le  seul.     Nous  allons  I'examiner  d'abord. 

Chez  I'invertebre,  le  developpement  commence  toujours  dans  le 
tube  digestif,  s'y  effectue  parfois  en  entier;  d'autres  fois  revolution 
se  continue  dans  la  cavite  du  corps.  Plusieurs  modes  permettent  au 
germe  de  se  retrouver  dans  la  trompe  quand  son  evolution  est  ter- 
minee. 

Le  cas  du  Tr.  Cazalboui,  deja  cite,  oil  toute  1' evolution  s'effectue 
dans  la  trompe,  est  evidemment  le  plus  simple.  Le  cas  des  autres 
trypan,  pathogenes  (JPecaudi,  dimorphon,  etc.)  est  un  pen  plus  com- 
plique,  surtout  si,  comme  I'affirment  Bruce  et  ses  collaborateurs 
pour  Tr.  gambiense,  le  trypan,  passe  par  la  cavite  du  corps,  puis  par 
les  glandes  salivaires.  Chagas  dit  avoir  surpris  ce  voyage  dans  le 
cas  du  Schizotrypanum  Gruzi. 

Dans  le  cas  des  moustiques  (Schaudinn),  des  sangsues  (Brumpt), 
les  trypan,  se  reunissent  a  la  base  de  la  trompe,  dans  la  region 
environnante,  et  penetrent  dans  la  trompe,  au  moment  de  la  piqiire, 
a  la  faveur  d'une  effraction.  Ce  serait  par  une  processus  analogue 
que  les  hemogregarines  de  la  tortue  de  marais,  apres  avoir  evolue 
chez  la  sangsue  Plucohdella  catenigera,  penetreraient  dans  le  conduit 
de  la  trompe  (Reichenow). 

Le  cas  le  plus  complique  est  celui  des  Plasmodium.  Nous  avons 
vu  la  longue  evolution  qui  s'accomplit  chez  le  moustique.  Sans  aucune 
effraction,  les  sporozoites,  germes  d' inoculation,  arrivent,  par  la 
voie  des  glandes  salivaires,  dans  le  canal  de  la  trompe.  C'est  cer- 
tainement  le  cas  le  plus  remarquable  d' adaptation. 

II  y  a  egalement  passage  par  les  glandes  sahvaires  pour  les  piro- 
plasmes.  On  ne  pent  savoir  quelle  voie  suit  le  virus  invisible  de  la 
fievre  jaune  chez  le  Stegomyia,  de  la  dengue  chez  le  PMehotoms,  du 
typhus  exanthematique  chez  les  Pediculus.  Ce  qui  est  certain, 
c'est  qu'ils  sont  inocules  par  la  trompe  de  l'insecte.  Le  cas  des 
spirochetes  est  (Hscute  et  nous  y  reviendrons  plus  loin. 

Quand  le  virus  ne  revient  pas,  ou  ne  revient  qu'accidentellement, 
pour  ainsi  dire,  dans  la  cavite  de  la  trompe,  d'autres  modes  d'inocula- 
tion  s'observentdont  nous  allons  parler  maintenant. 

Nous  citerons  d'abord  le  cas  des  fdaires  inoculees  par  les  moustiques, 
car  il  constitue  une  sorte  de  mode  interm^diaire. 

Lorsque  revolution  chez  le  moustique  est  terminee,  les  jeunes 
nematodes  se  meuvent  dans  le  corps  de  l'insecte  et  viennent  generale- 
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ment  s'accumuler  dans  la  levre  inferieure.  Mais  cette  levre  ne  fait 
pas  partie  de  la  trompe  proprement  dite  qui  penetre  dans  le  corps  de 
r animal  pique.  Seulement  elle  se  recourbe  au  moment  de  la  piqiire 
et  les  jeunes  filaires,  comprimees,  vont  buter,  a  I'extremite  de  la 
levre,  en  un  point  de  moindre  resistance,  qui  cede  a  leur  pression. 
Elles  peuvent  ainsi  s'echapper  et  elles  se  trouvent  amenees  a  la 
surface  de  la  peau,  puisque  cette  region  mince  (membrane  de  Dutton) 
est  au  point  de  jonction  des  deux  labelles  qui  se  sont  ecartes  pour 
s'appliquer  sur  la  peau.  Les  jeunes  filaires  penetrent  activement  a 
I'interieur  du  corps,  en  traversant  la  surface  cutanee.  Etant  donne 
leur  constitution,  elles  sont  m^me  capables  de  penetrer  a  travers  une 
peau  parfaitement  saine. 

Dans  un  certain  nombre  de  cas  de  transmission  par  les  insectes,  le 
virus  est  simplement  depose  a  la  surface  de  la  peau  qu'il  doit  tra- 
verser; en  general,  et  au  contraire  des  filaires,  il  ne  parait  pouvoir  le 
faire  qu'a  la  faveur  d'une  excoriation,  d'une  solution  de  continuity 
telle  que  celle  que  produit  la  piqtire  de  I'insecte. 

Par  exemple,  pour  le  microbe  pesteux,  on  a  abandonne  I'idee  qu'il 
y  avait  inoculation  par  la  trompe  de  Finsecte,  dans  laquelle  le  bacille 
manque  ainsi  que  dans  les  glandes  salivaires.  II  semble  bien  que  les 
choses  se  passent  comme  Simond  et  Zirolia  I'avaient  suppose  des  les 
premieres  constatations.  Le  microbe  expulse  avec  les  excrements 
de  la  puce  ou  de  la  punaise  sur  la  peau  de  I'homme  ou  de  1' animal 
receptif,  s'y  trouve  par  hasard  au  contact  d'une  partie  excoriee  et 
penetre  par  cette  porte  d'entree. 

Pour  le  ScMzotrypanum  Cruzi,  Brumpt  est  tente  de  croire  que 
I'infection,  par  penetration  cutanee  des  trypan,  expulses  avec  les 
excrements,  est  un  mode  plus  general  que  I'inoculation  par  la  trompe. 

Dans  le  cas  des  spirochetoses,  Leishman  et  Hindle  croient  que  le 
spirochete  est  transmis  par  infection  de  la  piqtlre  avec  le  liquide  coxal 
et  les  excrements  des  Argas;  mais  il  convient  de  remarquer  que 
Marchoux  et  Couvy  ont  obtenu  des  infections  par  piqiire  non  accom- 
pagnee  cf  emission  de  liquide  coxal. 

Si  ce  sont  les  microbes  emis  avec  les  excrements  qui  servent  en 
general  d'agents  d'infection,  cela  tient  surtout  a  ce  qu'ils  se  trouvent 
amenes  a  la  surface  de  la  peau.  Mais  les  microbes  enfermes  dans  le 
tube  digestif  peuvent  posseder  les  m^mes  proprietes  infectantes. 
Pour  la  peste,  il  est  prouve  que  I'infection  est  realisee  plus  facilement 
quand  les  puces  ou  les  punaises  sont  ecrasees  a  la  surface  du  corps. 
Pour  la  spirochetose  humaine  transmise  par  les  poux,  les  microbes, 
mis  en  liberte  par  ecrasement  de  I'insecte,  traversent  les  parties 
excoriees  qui  peuvent  etre  produites  par  grattage  avec  des  ongles 
impr6gn6s  de  matiere  virulente  (Ch.  NicoUe,  Blaizot  et  Conseil). 
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Pour  d'autres  microbes,  m§me  transmis  normalement  par  piqtlres 
d'insectes,  Tecrasement  de  rinsecte  infectant  a  la  surface  de  la  peau 
du  vertebr6  peut  determiner  une  iufection:  Stomoxes  trypanosom6s ; 
moustiques  renfermant  dans  leurs  glandes  salivaires,  des  sporozoites 
du  Plasmodium  des  oiseaux. 

Dans  une  troisieme  categoric  de  cas,  I'infection  peut  se  faire  par 
la  voie  digestive.  Si  ce  mode  d'infection  n'a  pas  Timportance 
qu'on  lui  attribuait  autrefois,  il  n'est  neanmouis  pas  negligeable. 

Nous  citerons  d'abord  le  cas  du  Trypan.  Levnsi  evoluant  chez 
la  puce  du  rat,  CeratophyUus  fasciatus.  Jamais  on  ne  trouve  de 
parasites  dans  les  glandes  salivaires.  Le  parasite  serait  incapable 
de  remonter,  de  I'lutestin  posterieur  de  la  puce,  k  la  trompe.  Par 
simple  piqlire,  par  exemple  a  travers  une  gaze,  on  n'obtient  gen^rale- 
ment  que  des  infections  relevant  du  mode  m^canique.  D'apr^ 
Strickland,  en  regie,  le  rat  s'infecterait  en  mangeant  les  puces  infec- 
t6es.  D'apres  Noller  (qui  a  exp^rimente  avec  Ctenocephalus  ser- 
raticeps),  Tiiifection  se  ferait  par  le'chage  de  la  peau  sur  laquelle 
les  puces  ont  depose  leurs  excrements  contenant  des  trypanosomes. 
Si,  com  me  le  pensent  Minchin  et  Thomson,  il  peut  aussi  y  avoir 
inoculation  par  simple  piqtire,  on  se  trouverait  en  presence  d'une 
3orte  d'indetermination  dans  le  mode  d'iafection.  Le  mode  signals 
par  Noller  est  intermediaire  entre  la  seconde  et  la  troisieme  cate- 
goric. 

Dans  le  domaine  des  hematozoaires  endoglobulaires,  nous  pouvona 
citer  le  cas  du  leucocytozoaire  du  rat,  si  bien  6tudie  par  le  regrett6 
Miller.  II  y  a,  chez  le  Laelaps,  ime  Evolution,  calquee  dans  ses 
grandes  lignes,  sur  celle  des  Plasmodium;  mais  on  ne  trouve  pas  de 
sporozoites  mobiles  dans  les  glandes  salivaires.  L'acarien  ne  paralt 
pas  capable  d'inoculer  le  parasite  par  piqtlre.  Les  experiences  de 
Miller  ont  etabli  que  le  rat  s'infecte  en  ingerant  des  Laelaps  para- 
sites. Tel  est  aussi  le  mode  d'infection  dans  le  cas  de  la  filaire  de 
Medine.  Le  parasite,  qui  a  evolue  dans  le  corps  du  Cyclops,  est  mis 
en  liberte  au  contact  d'une  solution  faible  de  HCl  (analogue  h.  la 
concentration  du  sue  gastrique)  qui  tue  le  crustace  (experiences  de 
Leiper) , 

En  assemblant  et  rapprochant  tous  ces  faits,  on  voit  done  que 
le  parasite,  pris  au  vertebr^  avec  son  sang  par  I'invertebre  qui  le 
pique,  est  r6inocul6  de  famous  tres  varices  qui  peuvent  se  classer  en 
3  categories:  (1)  II  y  a  reinoculation  dans  le  sang  au  moment  d'une 
nouvelle  piqdre  (fapon  purement  passive  de  la  part  du  parasite) ; 
(2)  il  y  a  ingestion  de  I'invertebre  dont  les  parasites  sont  ainsi  mis 
en  liberty  dans  le  tube  digestif  du  vert^bre;  (3)  il  y  a  depdt  des 
parasites  k  la  surface  du  corps  du  vert6br6.  Cest  ce  mode  qui 
presente  le  plus  de  variations  depuis  le  cas  de  la  peste  oil  les  microbes 
sont  mis  en  liberte  avec  les  excrements  jusqu'au  cas  des  filaires 
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oil  un  m6canisme  special  entre  en  jeu,  en  passant  par  le  cas  de  la 
spiroch^tose  et  du  pou,  tel  que  I'ont  fait  connaitre  Nicolle  et  ses  colla- 
borateurs. 

Transmission  Jiereditaire  chez  I'invertehre. — Nous  avons  dej^  fait 
allusion  au  cas  des  piroplasmes  chez  les  tiques.  Les  sporozoites, 
qui  prennent  naissance  chez  la  tique,  sont  capables  d'aller  parasiter 
les  cellules  ovul aires  et  on  les  retrouve  dans  les  oeufs;  les  tiques-filles 
qui  en  derivent  sont  parasitees  et  sont  capables  d'inoculer  I'infection. 
Le  parasite  pent  amsi  se  conserver  pendant  plusieurs  generations 
d'invertebres.  Theiler  a  vu  des  tiques  petites-fiUes  capables  de 
conveyer  la  piroplasmose  bovine  (tiques  meres  infectees  ayant 
vecu  sur  boeuf,  tiques  filles  sur  cheval,  non  sensible).  Mollers  a 
observe  des  faits  semblables  avec  des  Ornithodorus  qui  convoient 
ie  Spirochseta  Duttoni. 

C'est  gr^ce  h  cette  conservation  hereditaire  que  des  tiques,  telles 
que  Boophilus  annulatus  ou  B.  decoloratus,  peuvent  propager  la  piro- 
plasmose bovine.  En  effet,  ces  tiques  passent  toute  leur  vie  sur  le 
m^me  h6te.  Mais  la  transmission  hereditaire  existe  aussi  dans  le 
cas  de  tiques  qui,  comme  BJiipicephalus  sanguineus  ou  Hsemaphysdlis 
Leachi  (les  transmetteurs  de  la  piroplasmose  canine),  abandonnent 
leurs  hdtes  en  passant  du  stade  larvaire  au  stade  nymphal,  et  aussi 
du  stade  nymphal  au  stade  adulte,  ou  encore  dans  le  cas  de  tiques 
qui  comme  les  Argasinse  (les  transmetteurs  des  spirochetoses)  ne 
sont  pas  attaches  a  leurs  h6tes.  D'apres  Ch.  Nicolle  et  ses  collabora- 
teurs,  il  y  aurait  aussi  passage  hereditaire  du  spirochete  chez  le  pou. 
Seulement,  dans  tous  ces  cas,  les  tiques  meres  sont  capables,  aussi 
bien  que  les  tiques  filles,  de  transmettre  I'infection. 

En  retat  actuel  de  nos  connaissances,  ce  passage  par  I'cBuf  de 
I'invertebre  (en  general  ixode)  est  presque  limits  aux  piroplasmes 
et  aux  spirochetes.  II  parait  bien  prouve  qu'il  n'existe  pas  pour 
les  trypanosomes  pathogenes  transmis  par  les  tsetses;  mais  Bnmipt 
en  a  signale  im  exemple  avec  le  TV.  inopinutum  de  la  grenouille 
verte  transmis  par  une  sangsue. 

Nous  esp^rons  avoir  passe  en  revue  toutes  les  relations  possibles 
entre  les  irivert6bres  et  les  microbes  qu'ils  transmettent,  avec  la 
preoccupation  de  mettre  en  relief  les  faits  nouvellement  acquis. 

DISCUSSION. 

Dr.  L.  O.  Howard:  Dr.  Howard  referred  chiefly  to  the  remarks  con- 
cerning the  relatively  slight  importance  of  the  house  fly  in  the  carriage 
of  typhoid  fever  m  well-sanitated  cities,  or  rather  to  the  argument 
that  the  relative  value  of  the  difl'ercnt  methods  of  carriage  of  typhoid 
fever  under  such  conditions  must  be  studied  from  a  mathematical 
standpoint.     Dr.  Howard  called  attention  to  the  discussion  which 
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had  taken  place  during  the  morning  session  on  the  subject  of  chronic 
carriers  of  disease,  and  he  pointed  out  that  it  had  been  well 
established  that  a  definite  percentage  (3  to  4)  of  all  persons  who  have 
suffered  from  typhoid  fever  become  chronic  carriers  of  the  disease 
after  convalesence  and  for  a  period  of  time  which  may  last  for  many 
years.  Here  is  a  definite  mathematical  percentage  based  upon 
observations  of  investigators  in  Germany  and  elsewhere.  He  pointed 
out  that  Washington  has  the  reputation  of  being  a  well-cared-for  city 
from  a  sanitary  pomt  of  view,  but  he  showed  that  each  year  for  the 
last  10  years  there  have  been  some  hundreds  or  perhaps  thousands 
of  cases  of  typhoid  fever  in  this  city.  It  is  obvious,  therefore,  that 
in  Washington  there  are  hundreds  of  unknown  and  undiscovered 
chronic  carriers  of  typhoid.  He  further  showed  that  even  in  such  a 
well-conducted  city  as  Washington  there  are  still  many  uncared-for 
box  privies.  He  stated  that,  from  his  own  observation,  the  deposition 
of  feces  overnight  in  the  summer  time  in  uncared-for  waste  lots,  and 
in  the  back  alleyways  in  the  lower  parts  of  the  city,  is  very  common. 
He  remarked  that  the  children  of  the  indigent  in  these  lower  parts  of 
the  city  are  in  the  habit  of  easing  themselves  wherever  they  chance 
to  be,  and  always  in  the  presence  of  swarms  of  flies,  and  in  proximity 
to  unscreened  kitchens  and  unscreened  food  supplies.  Therefore, 
with  the  certainty  that  there  are  a  large  number  of  undiscovered 
carriers  in  the  population,  does  it  require  a  mathematical  demon- 
stration to  prove  that  a  certain  percentage  of  this  carelessly  dropped 
excrement  has  been  left  by  chronic  carriers,  and  that  a  certain  per- 
centage of  it  contains  virulent  typhoid  germs?  How  is  it  possible, 
therefore,  to  say  that  the  house  fly  is  not  an  important  factor  in  the 
carriage  of  typhoid  fever,  even  in  the  average  of  the  best  American 
cities  ? 

Prof.  G.  H.  F.  Nuttall:  It  should  be  remembered  that  a  fly  may 
cause  relatively  gross  infection  of  any  food  upon  which  it  ahghts 
after  having  fed  upon  infective  substances,  be  they  typhoid,  cholera, 
or  diarrhea  stools.  Not  only  is  its  exterior  contaminated,  but  its 
intestine  is  charged  with  infective  material  in  concentrated  form, 
which  may  be  discharged  undigested  upon  fresh  food  which  it  seeks. 
Consequently  the  excrement  voided  by  a  single  fly  may  contain  a 
greater  quantity  of  the  infective  agents  than,  for  instance,  a  sample 
of  infected  water.  In  potential  possibilities  the  droppings  of  one 
fly  may,  in  certain  circumstances,  weigh  in  the  balance  as  against 
buckets  of  water  or  of  milk. 


RELATION  OF  OYSTERS  TO  THE   TRANSMISSION  OF  INFECTIOUS 

DISEASES. 

Herbert  D.  Pease,  M.  D.,  Lederle  Laboratories,  New  York. 

In  view  of  the  fact  that  a  paper  by  Prof,  F.  P.  Gorham,  on  "The 
sanitary  aspects  of  the  production,  storage,  and  distribution  of 
food  fish  and  shellfish,"  will  be  presented  before  Section  VI  of  this 
congress,  it  will  be  unnecessary  to  discuss  here,  in  detail,  certain 
fundamental  results  of  scientific  investigations  concerning  the  trans- 
mission of  infectious  diseases  by  the  consumption  of  raw  oysters  and 
other  shellfish. 

It  will  be  assumed  that  Prof.  Gorham  will  discuss  the  available 
evidence  tending  toward  the  demonstration: 

First,  that  the  consumption  of  raw  oysters  and  other  shellfish, 
which  have  been  taken  from  polluted  waters,  have  been  the  cause  of 
small  and  large  outbreaks  of  acute  gastrointestinal  disturbances, 
and  of  typhoid  fever. 

Second,  that  these  outbreaks  have  always  followed  the  use  of 
polluted  shellfish  which  have  been  subjected  to  some  floating  or 
drinkmg  process,  subsequent  to  their  removal  from  the  beds  upon 
which  they  have  matured  and  prior  to  their  distribution  in  retail 
markets. 

Third,  that  oysters  undergo  a  period  of  hibernation  as  the  result,  in 
large  part,  at  least,  of  the  lowering  of  the  temperature  of  the  water  in 
which  they  mature  or  may  be  placed,  and  that  during  such  hiberna- 
tion the  oyster  rapidly  frees  itself  from  all  or  nearly  all  sewage  organ- 
isms which  may  have  previously  gained  entrance  to  its  body  cavity; 
and  likewise  excludes  all  possibility  of  entrance  of  additional  sewage 
organisms.  This  exclusion  is  due  to  a  continuous  and  complete 
closure  of  the  shells  of  the  oyster. 

Fourth,  that  no  outbreaks  of  infectious  diseases  have  been  traced 
to  oysters  which  have  probably  been  in  this  recently  discovered 
hibernating  condition,  but  that  such  outbreaks  as  have  occurred 
have  taken  place  during  months  of  the  year  when  oysters  would  not 
be  likely  to  have  been  in  a  hibernating  condition. 

In  other  words,  it  can  be  assumed  as  capable  of  demonstration 
that  outbreaks  of  acute  gastrointestinal  disturbances  and  of  typhoid 
fever  have  been  shown  to  be  due  to  the  consumption  of  raw  oysters 
and  clams  which  have  been  floated  in  specifically  polluted  waters  during 
a  nonhibernating  season  of  the  year  for  these  shellfish,  but  that  no 
evidence  exists  that  oysters  taken  from  their  natural  or  final  matur- 
ing beds  during  any  season  of  the  year,  nor  that  any  oysters — floated 
or  not — during  their  hibernating  period,  have  ever  caused  outbreaks 
or  endemic  conditions  of  any  infectious  disease. 
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In  the  majority  of  outbreaks,  the  evidence  has  been  conclusive 
that  prior  to  the  development  of  the  symptoms  of  typhoid  fever, 
after  the  proper  period  of  incubation,  there  had  occurred  gastro- 
intestinal disturbances  in  some  of  those  developing  typhoid  fever  and 
also  in  others  who  had  consumed  the  shellfish,  but  did  not  develop 
typhoid.  These  acute  gastrointestinal  disturbances  were  indicative 
of  infection  with  bacteria  of  the  dysentery  bacillus  group.  Their 
development  as  a  result  of  the  consumption  of  polluted  shellfish  is 
comparable  to  the  occurrence  of  similar  disturbances  following 
instances  of  the  use  of  polluted  water,  milk,  and  so  forth,  which  have 
resulted  in  outbreaks  of  tyjjhoid  fever. 

No  evidence  exists  of  the  transmission  by  oysters  of  other  infec- 
tious diseases  than  those  already  mentioned.  However,  as  it  can  be 
properly  assumed  that  human  sewage  frequently  contains  tubercle 
bacilli  of  the  human  type,  the  possibility  that  such  organisms  could 
gain  entrance  to  the  body  ca\dties  of  oysters  floated  in  polluted 
waters  durmg  nonhibernatmg  periods  undoubtedly  exists,  although 
it  may  be  considered  rather  improbable  that  such  bacteria  could  gain 
entrance  to  oysters  or  other  shellfish  in  sufficient  numbers  to  be 
capable  of  producing  an  infection  in  the  human  being  through  the 
consumption  of  this  food  in  the  raw  state. 

Attempts  to  elucidate  any  possible  relationship  between  the  con- 
sumption of  raw  shellfish  in  a  nonhibernating  period  with  reported 
cases  of  typhoid  fever,  or  of  acute  gastrointestinal  disturbances, 
present  a  number  of  administrative  difficulties,  if  complete  demon- 
stration is  looked  for.  It  is  but  rarely  possible  to  trace  oysters  from 
their  original  grower  or  distributer  through  the  hands  of  numerous 
middlemen  to  their  point  of  final  consumption.  In  the  large  major- 
ity of  cases,  where  studies  have  been  made  demonstrating  such  a 
relationship,  the  oysters  shown  to  have  had  a  causal  connection 
with  the  outbreak  have  been  consumed  at  one  time  by  considerable 
numbers  of  people.  Under  such  cu'cumstances,  it  has  been  possible 
to  obtain  accurate  information  concerning  the  various  other  types 
of  foods  which  have  been  consumed  at  the  same  time  that  the  oysters 
were  eaten,  and  it  has  been  possible  to  elimmate  these  other  foods  as 
having  any  etiologic  relation  with  the  outbreak. 

The  retail  distribution  of  oysters  is,  however,  to  a  large  extent 
among  a  considerable  number  of  independent  if  not  scattered  house- 
holds or  consumers,  and  records  are  rarel}'-  available  as  to  the  final 
points  of  such  distribution.  In  these  cases  it  is  usually  incapable  of. 
demonstration  that  other  possible  or  probable  sources  of  infection 
have  not  played  the  causal  r6le.  A  complete  demonstration  of  the 
relation  of  the  consumption  of  raw  shellfish  to  the  transmission  of 
infectious  diseases  woidd  be  possible  only  in  those  communities  where 
detailed  and  thorough  investigations  are  systematically  made  into 


P«ase.]  OYSTERS   AND   TEANSMISSION    OF    DISEASE.  205 

the  probable  cause  of  each  individual  case  of  gastrointestinal  dis- 
turbance or  of  typhoid  fever  reported  to  the  official  health  depart- 
ment. As  such  thorough  epidemiological  studies  are  made  in  but 
exceedingly  few  communities,  it  is  obvious  that  our  information  con- 
cerning the  relation  of  oysters  and  shellfish  to  the  transmission  of 
infectious  diseases  is  incomplete.  It  may  be  possible  that  shellfish 
play  a  larger  part  in  the  transmission  of  these  diseases  than  has  pre- 
viously been  supposed;  on  the  other  hand,  it  is  equally  true,  and 
more  nearly  correct,  to  assume  that  shellfish  do  not  play  as  large  a 
r6le  in  the  transmission  of  infectious  diseases  as  has  been  supposed 
by  a  large  number  of  competent  health  officials. 

In  view  of  the  defects  in  administrative  systems  just  mentioned, 
it  is  desirable  to  consider  the  requirements  for  official  action  looking 
toward  the  obtaining  of  adequate  data  upon  which  decisions  as  to 
the  role  of  oysters  as  the  cause  of  any  particular  outbreak  or  increase 
in  incidents  of  infectious  diseases  can  be  based. 

It  is  obvious  that  prompt  and  complete  reports  of  all  cases  of 
typhoid  fever  must  be  made  to  the  health  department  by  those  hav- 
ing professional  medical  care  of  such  cases.  The  information  given 
in'such  reports,  as  regards  the  possible  causes  of  infection,  should  be 
corroborated  by  official  inquiries  made  by  competent  trained  epi- 
demiologists, if  raw  oysters  have  been  consumed  within  a  period  of 
one  month  prior  to  the  onset  of  the  disease,  the  epidemiologist  should 
make  efforts  to  obtain  the  name  and  address  of  the  retail  dealer  sup- 
plying the  oysters  in  question,  and,  through  him,  the  name  and 
address  of  the  middleman  and  of  the  original  grower  of  the  stock. 

It  is  necessary  to  say  that  a  similar  course  should  be  followed  for 
every  other  article  of  food  consumed  during  the  same  period  of  time, 
and   which   might  reasonably  bo  suspected   of  having  caused  the 

infection. 

It  would  not  be  desirable  to  arrive  at  any  final  conclusion  concern- 
ing the  causation  of  any  number  of  cases  of  typhoid  fever  as  due  to 
oysters,  unless  the  official  health  department  has  a  reasonably  com- 
plete history  of  the  path  of  the  oysters  from  the  maturing  grounds  to 
the  consumer,  and  unless  such  history  contains  data  warranting  a 
more  or  less  conclusive  opinion  that  the  oysters  were  specifically 
infected  at  some  time  during  their  production  or  transportation. 

It  is  obvious  that  the  official  health  departments  can  obtain  such 
adequate  histories  of  the  oysters  consumed  in  any  particular  instance 
only  by  exercising  their  right  of  systematic  supervision  of  all  or  such 
branches  of  the  industry  as  are  not  otherwise  under  olficial  super- 
vision and  at  all  or  at  least  the  important  periods  of  the  year. 

Before  discussing  the  details  of  the  methods  of  municipal  super- 
vision of  the  industry  it  would  be  well  to  discuss  what  parts  the  Fed- 
eral and  State  authorities  can   constitutionally  or  advisedly  take 
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in  the  control  or  supervision  of  the  various  aspects  of  the  shellfish 
business. 

It  appears  to  be  conclusive  in  the  minds  of  a  large  number  of  most 
competent  students  of  the  Federal  Constitution  that  the  Congress  of 
the  United  States  has  not  the  potential  right  to  grant  power  to  any 
administrative  branch  of  the  Federal  service  to  supervise  or  control 
the  pollution  of  even  navigable  tidal  waters  or  interstate  rivers  and 
streams  other  than  to  prevent  injury  to  navigation.  As  the  pollution 
of  any  stream  to  the  point  of  injury  to  navigation  would  render  such 
a  stream  or  body  of  water  obviously  unsuited  for  the  cultivation  of 
shellfish,  the  assumption  would  appear  to  be  warranted  that,  so  far 
as  the  control  of  the  types  of  pollution  of  tidal  or  other  bodies  of 
water  which  might  menace  oyster  maturing  grounds  or  drinking 
grounds  is  concerned,  the  Federal  Government  is,  for  the  near  future, 
at  least,  entirely  without  jurisdiction. 

It  is  true  that  the  Congress  of  the  United  States  would  doubtless 
be  well  within  its  rights  if  it  desired  to  authorize  an  administrative 
department  of  the  Federal  Government  to  investigate  the  extent  of 
pollution  of  waters  in  which  oysters  are  grown  or  are  subjected  to  the 
floating  process.  Such  an  investigation  might  well  be  conducted  by 
the  United  States  Pubhc  Health  Service.  The  results  of  these 
investigations  could,  of  course,  be  made  public,  and  would  be  of  very- 
great  value  and  assistance  to  state  and  municipal  officials  in  their 
efforts  to  supervise  the  sanitary  aspects  of  the  oyster  industry.  An 
investigation  of  this  kind,  however,  requires  large  appropriations, 
and  a  number  of  years  would  doubtless  elapse  before  even  a  majority 
of  the  regions  occupied  by  oyster  beds  could  be  satisfactorily  studied. 
It  is  questionable  whether  more  rapid  progress  would  not  be  made 
through  investigations  conducted  by  the  various  States  in  which 
oyster  grounds  are  located,  supplemented  by  the  work  of  various 
municipalities. 

While  it  is  true  that  no  Federal  administrative  department  has 
power  of  supervision  over  the  pollution  of  tidal  or  other  waters,  it  is, 
on  the  other  hand,  appropriate  to  state  that  the  Federal  Government 
has  granted  to  the  Department  of  Agriculture  the  right  of  supervision 
of  interstate  commerce  in  food  products  thi'ough  the  food  and  drugs 
acts,  especially  that  of  1906.  Provisions  are  made  in  these  acts 
whereby  a  modified  and  restricted  form  of  police  power  is  exercised 
by  the  Department  of  Agriculture  over  the  shellfish  which  enter 
interstate  commerce.  The  Bureau  of  Chemistry  of  this  department 
has  the  authority  to  investigate  the  sanitary  condition  of  oysters 
which  have  entered  interstate  commerce,  and,  indirectly,  to  investi- 
gate the  conditions  prior  to  such  entry.  During  the  past  four  years, 
it  has  actively  carried  on  this  work.  However,  as  the  object  of  these 
investigations  has  been  and  is  to  obtain  information  which  can  be 
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utilized  by  it  in  the  exercise  of  this  modified  form  of  police  power, 
the  data  obtained  by  it  are  not  available  for  use  by  State  and 
municipal  departments  in  their  investigations,  nor  can  the  results  be 
communicated  to  those  whose  acts  are  or  have  been  the  subject  of 
inquiry. 

The  chief  results  of  the  work  of  the  Bureau  of  Chemistry  of  the  De- 
partment of  Agriculture  under  the  food  law  have  been  to  stimulate 
the  State  and  local  authorities  to  institute  studies  looking  toward  the 
creation,  by  scientific  workers,  of  proper  and  adequate  standard 
methods  of  sanitary  inspections  of  oyster  grounds  and  their  environ- 
ment, and  of  bacteriological  examinations  of  the  oysters,  and  to  con- 
duct both  types  of  investigations  of  oyster  grounds  and  of  oysters  in 
their  respective  localities. 

The  question  has  arisen  as  to  the  possibility  of  the  Federal  Gov- 
ernment creating  an  inspection  department  for  oysters  and  shellfish 
comparable  to  that  established  under  the  Bureau  of  Animal  Industry, 
Department  of  Agriculture,  for  the  inspection  of  meats.  It  is  un- 
doubtedly true  that  the  Federal  Government  has  the  power  to  create 
such  an  inspection  department.  The  benefits  which  would  possibly 
accrue  under  such  an  inspection  would  doubtless  be  great.  The  ex- 
pense, however,  would  be  considerable,  and  it  is  questionable  whether 
the  benefits  to  be  derived  would  be  commensurate  with  the  cost,  for 
it  is  undoubtedly  true  that  the  total  expense  would  be  greater  for 
such  an  inspection  to  be  undertaken  by  the  Federal  Government  than 
for  the  same  to  be  set  in  motion  and  conducted  by  the  various  States 
in  which  oyster  grounds  are  located.  Moreover,  the  work  of  super- 
vising the  production  and  distribution  of  oysters  would  be  an  infinitely 
greater  task  than  the  supervision  of  the  slaughter  and  distribution  of 
fresh  meats,  and  the  expense  would  be  proportionally  greater.  Then, 
too,  there  is  not  the  export  trade  in  shellfish  that  there  is  in  meats  and 
meat  products,  and  there  is  not,  therefore,  the  same  demand  from 
foreign  consumers  for  Federal  inspection  as  there  w^as  and  is  in  the 
case  of  meats  and  meat  products. 

While  the  powers  of  the  various  branches  of  the  Federal  service  in 
the  control  and  supervision  of  shellfish  are,  to  a  large  degree,  limited, 
there  exists,  in  the  various  State  governments,  the  inherent  right  to 
authorize  their  various  administrative  departmejits  to  undertake 
even  the  most  elaborate  supervision  over  practically  every  aspect  of 
the  oyster  industry.  Qjie  or  more  administrative  departments  could 
be  clothed  with  the  power  to  make  rules  and  regulations  and  to  super- 
vise the  various  aspects  of  the  oyster  industry,  and  especially  to  pre- 
vent the  entrance  into  the  commerce  of  that  State  of  any  oysters  or 
shellfish  not  produced  and  distributed  in  a  thoroughly  sanitary  and 
hygienic  manner.  Moreover,  there  is  no  doubt  that  the  various 
States  have  the  constitutional  right  to  make  statutory  provision  for 
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the  prevention  of  pollution  of  tidal  or  other  waters,  when  such  pollu- 
tion would  be  detrimental  to  the  cultivation  of  foods  or  food  products. 

It  is  true  that  the  legislative  authorities  of  many  States  are  loath  to 
grant  too  high  a  degree  of  autocratic  power  to  their  administrative  de- 
partments. In  some  States  the  principle  of  home  rule  for  municipali- 
ties has  been  a  governing  factor  in  State  legislative  action  for  several 
generations,  and,  while  the  most  autocratic  powers  are  given  to  admin- 
istrative departments  of  municipal  service,  only  limited  powers  are 
granted  to  State  administrative  commissions  organized  to  deal  with 
much  the  same  problems.  The  general  tendency  has  been,  in  the 
majority  of  States,  to  limit  the  powers  of  the  State  administrative 
departments  to  that  of  investigation  and  supervision  of  the  activities 
of  local  and  municipal  officials,  and  to  refrain  from  giving,  to  such 
State  administrative  officers  or  commissions,  powers  of  direct  dealing 
with  matters  which  may  have  very  large  and  important  local  bearing. 

It  is  true  that  a  number  of  States  have  created  sheUiish  commissions 
having  jurisdiction  over  all  or  a  large  part  of  the  shellfish  giounds 
located  within  their  borders.  Some  of  these  commissions  have 
greater  powers  of  supervision  and  control  tha,n  are  granted  to  the 
State  boards  of  departments  of  health  in  the  same  States.  In  some 
instances,  as  in  New  York,  the  State  department  of  health  has  the 
power  of  investigation,  and  reports  its  findings  to  the  conservation 
commission,  but  the  latter  body  has  the  power  of  control. 

The  lack  of  uniformity  of  method  of  investigation  and  supervision 
in  the  various  States  is  an  expression  of  the  lack  of  uniformity  of 
method  of  government  as  established  by  precedents  in  these  respective 
States.  This  is  undoubtedly  an  incurable  condition,  in  so  far  as  the 
near  future  is  concerned,  and  is  a  factor  which  must  of  necessity  be 
taken  into  consideration  in  all  efforts  made  to  promote  a  higher 
degree  of  efficiency  of  State  action  in  the  sanitary  control  of  not  only 
oysters  and  shellfish,  but  all  food  products.  It  is  doubtless  this 
variation  in  the  method  of  expression  of  State  power  which  has 
increased  the  demand  for  Federal  supervision,  but,  as  we  have  already 
said,  the  remedy  for  the  situation  does  not  appear  to  he  in  that 
direction.  In  fact,  it  would  appear  to  be  the  case  that  no  remedy 
for  the  lack  of  uniformity  exists  other  than  the  slow  process  of 
evolutionary  development  by  educational  measures. 

It  is  proper  to  recognize,  however,  that  notwithstanding  the 
variability  of  method,  there  has  been,  in  many  of  our  States,  pro- 
nounced activity  in  the  control  and  supervision  of  the  sanitary  con- 
ditions of  the  oyster  industry,  and  it  is  undoubtedly  true  that  more 
rapid  progress  will  be  made  in  the  near  future,  and  that  the  degree  of 
supervision  which  the  industry  will  probably  require  will  doubtless 
be  obtained  within  reasonable  limits  of  time. 
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In  returning  to  the  question  of  the  municipal  supervision,  it  can  be 
stated  that  past  experience  has  shown  that  the  most  effective  method 
of  municipal  control  of  the  sale  of  foods  has  been  through  some  form 
of  hcensing  or  permit  system.  Under  the  operations  of  such  a 
method,  information  concerning  the  methods  of  conduct  of  the  busi- 
ness under  license  can  be  readily  obtained  by  the  official  supervisiug 
department  as  a  requirement  prior  to  the  granting  of  the  permit. 
The  burden  of  obtaining  this  information  is  shifted  from  the  official 
department  to  the  industry  itself.  This  is  obviously  the  most 
effective  method  of  obtaining  accurate  data.  The  official  department 
is  also  provided  with  an  efl'ective  means  of  quickly  correcting  any 
obvious  infraction  of  any  rules  and  regulations  which  they  may  make 
to  govern  the  conduct  of  the  various  aspects  of  the  business.  A 
threat,  even  of  the  revocation  of  a  permit,  is  a  more  powerful  weapon 
than  the  haling  into  court  and  conviction  of  an  individual. 

It  is  obvious  that  the  official  department  of  a  municipaHty  should 
not  grant  permits  or  licenses  until  the  sanitary  requirements  for  the 
industrial  processes  have  been  thoroughly  stated  and  determined, 
nor  should  licenses  be  given  to  individuals  or  corporations  until  they 
have  submitted  proper  evidences  of  adequate  equipment  for  the 
estabUshment  and  systematic  continuation  of  their  business  in  fuU 
compliance  -with  the  rules  and  regulations  made  by  the  official 
department. 

It  is  true,  however,  that  under  some  circumstances  it  is  appropriate 
to  issue  preliminary  permits  for  the  conduct  of  business,  with  the 
object  of  obtaining,  not  only  further  information,  but  opportunities 
for  an  economical  investigation  of  conditions,  the  results  of  which  will 
enable  the  department  to  draw  up  and  put  in  force  appropriate  and 
adequate  rules  and  regulations  or  provisions  of  a  municipal  sanitary 
code. 

From  the  statements  made  in  the  first  part  of  the  discussion  of  this 
subject,  it  is  obvious  that  a  municipal  department  should  have  at  its 
command  accurate  information  concerning  the  oysters  entering  into 
the  markets  of  the  community,  especially  on  the  vital  points  as 
already  described.  During  the  nonhibernating  season  of  the  year, 
which,  under  the  temperature  conditions  in  New  York  and  vicinity, 
exists  from  the  middle  of  April  to  the  middle  of  November,  it 
should  have  furnished  to  it  by  each  firm  or  individual  engaged  in 
the  business  of  shipping,  distributing,  or  retailing  oysters  within  its 
limits,  definite  information  as  to  the  processes  applied  to  the  oysters 
which  are  to  be  consumed  in  a  raw  state,  with  special  reference  to 
whether  these  have  been  subjected  to  any  floating,  drinking,  or 
washing  processes;  that  is,  if  the  processes  have  been  applied,  or  are 
likely  to  be  applied,  to  any  of  the  stock  to  be  handled  by  these 
individuals.     Detailed  descriptions  of  the  processes,  and  the  exact 
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location  of  the  drinking,  washing,  or  floating  grounds,  should  also 
form  a  part  of  the  data  submitted. 

Using  such  information  as  a  basis  for  investigation,  the  municipal 
department  should  conduct  complete  sanitary  surveys  of  the  drink- 
ing grounds  involved,  and  should  make  periodical  laboratory  examina- 
tions of  oysters  submitted  to  such  processes  in  their  respective 
locations.  It  is  obvious  that,  if  this  work  of  inspection  or  of  labora- 
tory investigation  has  been  adequately  conducted  by  a  State  depart- 
ment or  commission,  the  results  of  such  investigations  or  examinations 
should  be  made  available  for  the  use  of  the  municipalities  of  that  or 
any  other  State. 

In  some  instances  various  branches  of  the  industry  have  organized 
and  provided  for  a  private  sanitary  and  laboratory  investigation  of 
their  grounds  and  stock,  and,  in  the  absence  of  adequate  financial 
ability  on  the  part  of  the  municipality  to  make  its  own  investigations, 
and  in  the  failure  of  States  to  conduct  similar  investigations  and 
studies,  the  results  of  such  private  investigations  might  be  properly 
considered  by  the  municipal  health  authorities. 

In  so  far  as  the  northern  part  of  the  United  States  is  concerned, 
the  distribution  of  oysters  for  consumption  in  the  raw  state  is  con- 
fined to  the  season  beginning  about  the  first  of  September  and 
extending  to  the  latter  part  of  April.  The  number  of  oysters  con- 
sumed during  the  remaining  portion  of  the  year,  which  is  largely 
the  warmer  summer  months,  is  extremely  Umited.  It  is  true,  how- 
ever, that  such  business  as  is  conducted  in  oysters  for  consumption 
in  the  raw  state  during  the  summer  months  requires  as  much  super- 
vision as  that  of  the  early  fall  months,  which  is  infinitely  greater  in 
amount. 

While  ''floated"  oysters  are  probably  the  only  type  which  is 
capable  of  transmitting  infection,  and  then  only  during  the  warmer 
months  of  the  year,  it  is  likewise  true  that  the  floating  process  is 
more  likely  to  be  carried  on  with,  and  is  almost  an  industrial  require- 
ment for,  some  of  the  stock  from  certain  locations  during  the  early 
fall  months.  This,  then,  is  the  time  for  the  concentration  of  super- 
visory efforts. 

The  burden  of  official  supervision,  therefore,  is  determined  by  the 
life  cycle  of  the  oysters  and  the  practical  requirements  for  the  conduct 
of  the  business.  The  important  point  is  to  determine  the  sanitary 
conditions  of  the  drinking  places  during  the  late  summer  and  early 
fall  months.  When  this  has  been  accomplished,  it  wiU  doubtless  be 
found  that  oysters  taken  from  waters  in  at  least  the  more  northern 
sections  of  the  Altantic  coast  have  ceased  to  be  a  factor  in  the  trans- 
mission of  infectious  diseases. 
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DISCUSSION. 

Dr.  George  A.  Soper  :  I  heartily  agree  with  what  I  understand  are 
Dr.  Pease's  opinions  with  respect  to  the  need  of  sanitary  supervision 
over  the  oyster  industry,  although  I  entered  the  room  too  late  to  hear 
his  paper  read  in  its  entirety.  Observations  of  many  years,  covering 
the  customary  methods  employed  in  cultivating  oysters  and  preparing 
them  for  market,  and  investigations  of  outbreaks  of  typhoid  fever, 
have  given  me  a  good  deal  of  sympathy  with  the  producers,  and  led 
me  to  believe  that  the  danger  of  transmitting  disease  by  shellfish 
has  often  been  exaggerated.  In  practically  every  case  of  proved 
infection  from  oysters  the  pollution  has  been  direct  and  immediate; 
that  is,  the  sewage  has  passed  by  a  short  route,  and  in  a  brief 
interval  of  time,  from  the  sewer  to  the  shellfish.  At  the  same  time 
it  appears  to  be  impossible  to  say  just  when  shellfish  will  be  free 
from  danger  of  pollution,  and  until  further  studies  are  made  of  this 
subject  we  should  look  at  the  matter  in  a  conservative  way.  Per- 
haps the  wisest  course  is  to  consider  that  oysters  which  are  taken  from 
polluted  water  are  polluted  themselves,  and  that  it  is  unsafe  to  eat 
shellfish  in  raw  condition  which  are  taken  from  water  that  would 
be  too  polluted  to  drink. 

There  is  need  of  education  with  regard  to  this  subject.  Oyster- 
men,  and  particularly  the  smaller  producers  and  dealers,  are  commonly 
unable  to  understand  how  disease  can  be  transmitted  by  microbes, 
and  I  have  seen  misguided  men  open  and  eat  shellfish  which  I  have 
known  to  be  polluted,  with  the  object  of  convincing  me  that  there 
was  no  cause  to  fear  disease  from  them.  It  is  difficult  to  teach 
such  men,  and  they  must  be  dealt  with  diplomatically.  With  the 
larger  producers  who  have  much  capital  invested,  and  who  can  well 
aft'ord  to  pay  for  expert  advice,  the  case  is  different.  They  should 
be  well  informed  upon  the  sanitary  aspects  of  their  business,  and 
compelled  by  rigorous  measures,  if  necessary,  to  adopt  safe  prac- 
tices. If  this  is  done,  the  small  dealers  will  follow  the  larger  ones, 
and  eventually  learn  to  keep  their  shellfish  free  from  contamination. 

There  is  a  common  belief  that  the  floating,  or  drinking,  of  oysters 
is  a  dangerous  practice,  and  should  be  forbidden.  Floating  is  not 
harmful,  if  the  water  is  clean.  Restrictions  should  not  be  placed 
against  floating,  but  against  floating  in  contaminated  water.  Float- 
ing niay  be  beneficial.  It  sometimes  happens  that  large  quantities 
of  oysters  are  thin  and  unmarketable  until  they  are  floated,  when 
they  swell,  look  inviting,  and  taste  palatable  enough  to  those  persons 
who  are  accustomed  to  eat  their  sliollfish  with  horse-radish,  tomato 
catsup,  and  other  higlily  seasoned  condiments.  To  forbid  floating 
under  sucli  circumstances  would  be  to  bring  unnecessary  hardship 
and  loss  to  the  oystermen,  to  whom  floating,  in  one  form  or  another, 
is  sometimes  indispensable. 
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The  places  where  oysters  are  floated  are  much  safer  to-day  than 
formerly,  particularly  in  the  territory  around  New  York,  with  which 
I  am  most  familiar.  Places  hke  the  Rahway  River  and  Bodine 
Creek,  both  of  which  empty  into  New  York  Harbor  and  are  heavily 
polluted  with  sewage,  have  been  given  up,  and,  since  the  New  York 
Bay  Pollution  Commission  pointed  out  the  abuses  connected  with 
this  subject,  in  1905,  the  city  and  State  departments  of  health  have 
done  much  to  regulate  the  wholesomeness  of  the  shellfish  supply  of 
the  metropolis. 

The  work  of  many  investigators  and  the  restrictions  of  various 
boards  of  health  have  produced  good  residts  up  to  the  present  time, 
but  the  scope  of  the  activities  of  those  working  for  wholesome  shellfish 
supplies  should  be  broadened.  I  would  particularly  call  attention  to 
the  possibility  of  transmitting  disease  through  clams.  Hard  clams, 
known  in  the  vicinity  of  New  York  as  Little  Necks,  in  New  England 
as  quahogs,  and  among  scientists  as  Venus  mercenaria,  seem  by 
nature  especially  suited  to  transmit  disease.  Unlike  the  oyster 
which  requires  a  rather  firm,  clean  bed,  the  hard  clam  grows  well  in 
a  muddy  bottom.  Sewage  sludge  itself  is  not  unfavorable  to  it.  It 
is  not  unusual  to  see  persons  digging  hard  clams  close  to  the  mouths 
of  sewers.  After  a  very  short  period  in  market  this  form  of  shellfish 
is  often  eaten  raw.  Hard  clams  are  particularly  in  favor  during  those 
warm  months  when  oysters  are  out  of  season  and  diarrheal  diseases 
are  most  common.  It  would  not  be  at  all  surprising  if  many  out- 
breaks ol  diarrheal  disease  at  seaside  summer  resorts  were  traceable 
to  hard  clams  taken  from  near-by  polluted  sources. 

If  there  is  no  peculiar  faculty  possessed  by  the  hard  clam  for 
destroying  the  germs  of  disease  with  wliich  it  may  become  contam- 
inated, it  would  seem  desirable  that  the  restrictions  which  boards  of 
health  have  placed  against  contaminated  oysters  should  be  made  to 
apply  equally  to  it. 

"Wliat  are  known  as  soft  clams  in  New  York,  but  are  simply  termed 
clams  in  New  England,  are  more  often  found  in  sewage-polluted 
localities  than  are  oysters  or  hard  clams.  They  grow  deeply  buried 
in  sand  or  mud,  anii  are  dug  out  of  their  resting  places  when  the  tide 
recedes  and  leaves  their  beds  bare.  Heavily  polluted  shores  are 
among  the  most  prolific  sources  of  soft  clams,  and  large  quantities 
are  annually  taken  from  situations  of  this  kind.  Fortunately,  the 
soft  clam  is  rarely  eaten  in  a  raw  state,  and  the  cooking  which  it 
receives  is  probably  sufficient  to  remove  much  of  the  danger.  All 
chance  of  disease  is  not,  however,  removed  by  cooking.  The  hands 
of  those  who  gather  and  handle  shellfish  may  easily  be  contaminated, 
and  infective  material  may  be  transmitted  to  bread  and  other  food 
which  is  subsequently  eaten.  I  have  seen  typhoid  produced  in  tWs 
way. 
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Unlike  oysters  and  hard  clams,  which  are  now  extensively  planted  - 
and  grown  for  market,  soft  clams  are  taken  only  in  the  wild  state.  ; 
The  demand  for  them  is  comparatively  smaU.  in  New  York  and  i 
vicinity.  The  persons  who  gather  them  usually  consume  them  in  j 
their  own  homes,  or  distribute  them  among  friends.  To  control  the  ] 
purity  of  soft  clams  will  be  more  difficult  than  to  prevent  the  pollu- 
tion of  oysters,  but  the  beneficial  results  to  be  obtained  would  seem  ; 
to  make  the  effort  weU  worth  while.  So  far  as  I  am  aware,  nothing 
has  yet  been  done  to  regulate  this  possible  source  of  infection.  ' 
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ANTITYPHOID  INOCULATION:  THREE  YEARS'  EXPERIENCE  WITH 
ITS  USE  IN  TRAINING  SCHOOLS  FOR  NURSES  IN  MASSACHU- 
SETTS. 

Lesley  H.  Spooner,  M.  D.,  Boston. 

Pfeiffer's  experiment  which  led  Wright  to  introduce  antityphoid 
inoculation  into  the  British  Army  was  more  far  reaching  than  one 
could  have  imagined  at  that  time.  All  are  familiar  with  the  extensive 
work  which  has  been  accomplished  on  these  lines  in  the  English, 
German,  and  United  States  armies. 

Inoculation  material  has  been  most  varied.  Heat-killed  vaccines 
have  been  the  most  popular  and,  m  fact,  the  only  preparations  used 
to  any  considerable  extent  in  man.  But  animal  experimentrs  and  a 
few  human  inoculations  have  been  attempted  with  other  material. 
Vincent  ^  recommends  macerated  organisms  sterilized  by  ether. 
MiiUer  ^  has  treated  cultures  with  lecithin  and  extracted  the  product 
"svith  chloroform.  Rusznyak^  has  used  the  typhoid  immune  serum, 
while  Besredka  *  and  Bessau  ^  have  employed  mixtures  of  the  serum 
and  dead  organisms.  Chemical  agents,  such  as  silver  salts,  glycerine, 
sodium  carbonate,  formaline,  and  carbolic  acid,  have  been  widely 
used  to  sterilize  cultures.  Macfadyen  ^  has  employed  frozen,  pow- 
dered, and  filtered  organisms.  But  the  most  extreme  method  is  that 
of  Castellani,^  who  employs  on  his  third  and  fourth  injection  living 
organisms  wliich  have  been  attenuated  by  an  exposure  to  50°  C. 
The  advantages  and  disadvantages  of  these  methods,  although  worthy 
of  prolonged  discussion,  can  not  be  considered  at  the  present  moment. 

AU  practica  work  has  been  accomplished  in  artificial  typhoid 
immunity  by  means  of  heat-killed  vaccines.  Pfeiffer  and  KoUe  *  and 
Wright "  recommend  heating  to  60°  C,  but  Leishman  ^°  and  Russell" 
advise  only  53°  C.  In  my  work  I  was  guided  by  the  careful  researches 
of  Maj.  Leishman  and  others  of  the  British  Commission,^"' ^^' "  whose 
work  alone  at  that  time  seemed  complete. 

It  is  well  recognized  that  the  typhoid  bacillus  is  the  greatest  foe  to 
the  soldier  in  the  field.  During  the  last  century  nearly  all  the 
armies  of  the  civilized  world  have  been  devastated  by  this  infection, 
but  the  dangers  of  typhoid  communication  were  not  fully  realized 
until  the  discovery  of  the  specific  organism  by  Eberth,  in  1880,  fol- 
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lowed  very  shortly  by  its  demonstration  in  the  various  excreta  of  the 
body. 

It  was  shown  by  Joslin  and  Overlander  **  that  the  nurses  of  Massa- 
chusetts were  eight  times  more  liable  to  typhoid  infection  than  others 
less  intimately  associated  ^vith  the  sick.  For  the  10  years  ending  in 
1908,  from  two  to  four  nurses  contracted  typhoid  fever  each  year  in 
the  Massachusetts  General  Hospital  alone.  According  to  my  statis- 
tics ^^  there  was  a  morbidity  of  1.4  per  cent  among  the  nurses,  as 
compared  with  Joslin's  estimate  of  1.41  per  cent  among  the  nurses 
of  most  of  the  large  hospitals  of  Massachusetts.  This  unnecessary 
prevalence  of  typhoid  fever  in  the  best  regulated  of  our  hospitals 
caused  Dr.  Mark  W.  Richardson,  secretary  of  the  State  Board  of 
Health,  who  had  long  been  mterested  in  the  disease  and  its  prevention, 
to  bring  the  matter  before  the  governing  boards  of  the  Massachusetts 
General  Hospital.  Their  response  was  prompt  and  decisive,  so  that 
inoculation  was  started  there  at  once  and  has  been  continued  regu- 
larly up  to  the  present  time. 

In  order  to  produce  immunity  in  such  a  class  of  individuals,  it  was 
necessary  to  demonstrate  the  safety  of  the  process  and  the  relative 
ease  with  which  it  could  be  accomplished.  To  bring  about  this 
result,  I  proposed  the  use  of  small  doses,  frequently  repeated,  of  a  low 
virulence  vaccine.  My  vaccine  material  was  and  still  is  essentially 
the  same  as  that  used  by  Leishman  and  Russell. 

TECHNIQUE. 

In  my  work  the  technique  is  briefly  as  follows:  The  stock  culture 
was  isolated  from  the  spleen  of  a  case  of  typhoid  fever  m  1902,  so  that 
its  attenuation  has  been  considerable.  Its  killing  power  with  ani- 
mals is  four  times  less  than  that  of  a  smiilar  culture  only  1  year  old. 
The  organisms,  grown  on  agar  slants  for  24  hours,  are  killed  by  an 
exposure  to  53°  C.  m  the  water  bath  for  an  hour.  Standardization 
is  made  with  the  Zeiss  blood  platelet  counter.  Injections  are  four  in 
number,  and  are  given  at  five-day  intervals.  The  doses,  which  vary 
somewhat  with  the  size  of  the  individual,  are  100,  200,  400  to  600 
millions.  For  small  women  and  children,  the  amount  of  the  vaccine 
is  proportional  to  the  body  weight. 

The  site  of  injection  is  preferably  in  the  left  interscapular  region, 
but  many  inoculations  have  been  performed  at  the  insertion  of  the 
left  deltoid.  Tlxe  latter  seems  less  convenient,  because  of  the  con- 
siderable muscular  activity  in  the  neighborhood  of  the  swelling  which 
occurs  in  almost  all  instances.  Alcohol  is  used  as  a  local  antiseptic. 
When  large  numbers  are  to  be  inoculated  at  one  time,  several  syrhiges, 
which  are  boiled  between  injections,  are  used,  care  being  taken  to 
cool  the  syringe  before  the  vaccine  material  is  introduced. 
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REACTION. 

It  is  a  well-recognized  fact  that  debilitated  people  present  the  most 
profound  reactions,  and  I  have  observed  that  latent  and  chronic 
disease  of  a  nontyphoidal  character  may  be  made  active  by  an 
inoculation.  I  have  avoided  vaccination  in  such  individuals,  espe- 
cially tubercular  patients,  but  I  have  suffered  a  few  accidents  through 
improper  histories.  In  this  way  a  temporary,  but  not  serious,  acute 
exacerbation  has  taken  place  in  tliree  chronic  artliritides,  a  chronic 
cholecystitis,  a  subacute  urethritis,  and  quiescent  cases  of  furuncu- 
losis  and  acne.  The  duration  of  these  untoward  effects  was,  how- 
ever, very  short. 

The  safety  of  my  work  necessarily  calls  forth  a  discussion  of  the 
''negative  phase"  so  strongly  supported  by  Wright,  Morgenroth,  and 
Vincent.  Since  many  of  the  nurses  are  exposed  to  the  disease  during 
inoculation,  a  period  of  diminished  resistance  would  be  of  great 
danger.  But  Pfeiffer,  Leishman,  and  Russell  have  shown  that  the 
period  following  injection  is  one  of  increased  resistance.  This  is  in 
perfect  accord  with  the  small  morbidity  of  typhoid  among  these 
nurses  and  80  others  who  were  most  intimately  exposed  to  the 
disease  before  and  during  inoculation.  In  tliis  light,  it  is  an  inter- 
esting and  important  fact  to  note  that  the  few  who  were  inoculated 
during  the  incubation  period  presented  a  milder  form  of  the  disease 
than  those  from  whom  the  infection  arose. 

The  reactions  have  been  reasonably  slight.  Locally,  the  site  of 
inoculation  presents  a  tender,  painful  wheal.  When  a  vein  is  acci- 
dentally punctured,  a  more  severe  local  reaction  results,  the  sweUiag 
and  ecchymosis  persisting  for  several  days.  The  neighboring  lym- 
phatic glands  may  become  enlarged  and  tender.  The  duration  of 
the  latter  symptom  is  very  short,  however,  and  the  local  soreness 
rarely  lasts  more  than  24  to  36  hours.  The  constitutional  reaction 
in  my  latest  personal  cases,  some  four  hundred  in  number,  is  as 
follows : 

Per  cent. 

Absent  or  t^light 86 

Moderate,  i.  e.,  malaii-e,  headache,  and  fever  not  exceeding  100.5° 10 

Severe,  i.  e.,  vomiting,  diarrhea,  chills,  and  fever  reaching  102°  to  103° 4 

These  symptoms  last  from  12  to  24  hours,  rarely  48  hours.  Fur- 
thermore, in  only  five  instances  has  a  moderate  or  severe  reaction 
been  produced  in  any  individual  by  more  than  one  of  the  four  inocu- 
lations. Fifty  per  cent  of  the  moderate  reactions  followed  the  sec- 
ond injection,  the  first  and  third  dividing  the  remainder  nearly 
equally.  Among  the  severe  reactions  50  ])er  cent  were  produced  by 
the  third,  the  first  and  second  dividing  the  remainder.  Only  very 
rarely  does  the  fourth  inoculation  produce  any  discomfort.  I  have 
observed  that  when  inoculation  is  started  on  the  eve  of  catamenia, 
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or  during  the  early  days  of  the  flow,  constitutional  reactions  are  apt 
to  be  more  severe.  As  a  result,  I  plan  as  far  as  possible  not  to  have 
the  first  two  injections  fall  within  those  days. 

HOSPITAL  INOCULATION, 

During  the  first  year  my  work  was  limited  to  the  Massachusetts 
General  Hospital,  but  since  that  time,  through  the  efforts  of  Dr. 
Richardson,  inoculations  have  been  performed  by  me  or  under  my 
supervision  among  the  nurses  and  others  intimately  exposed  to  the 
disease  in  23  hospitals  in  Massachusetts.  In  all,  1,662  individuals 
have  received  this  treatment.  The  result  of  hospital  inoculations  is 
told  in  a  word  by  the  following  table: 

Individuals  inoculated  in  ho.'^pitals 1,403 

Individuals  uninoculated  (but  exposed)  in  same  hospilaly 674 

Cases  of  typhoid  among  the  inoculated — excluding  3  who  were  inoculated  during 

the  incubation  period  (1  of  these  was  a  paratyphoid  infection) 3 

Cases  of  true  typhoid  among  inoculated 2 

Cases  among  the  uninoculated  (9  of  these  were  paratyphoid  cases) 17 

Cases  of  true  typhoid  among  uninoculated 8 

Morbidity  among  inoculated per  cent . .  0. 14 

Morbidity  among  uninoculated do 1.  ii) 

The  last  figure  is  somewhat  lower  than  those  of  Joslin  '*  and  the 
writer  ^^  quoted  above.  But  it  shows  what  may  be  expected  among 
such  large  numbers  of  nurses  unprotected  by  inoculation.  The  marked 
reduction  among  the  inoculated  needs  no  further  comment.  The  two 
cases  contracted  among  the  inoculated  occurred  in  the  following 
manner :  One  nurse,  a  year  following  inoculation,  had  cared  for  two 
fatal  cases  of  typhoid  without  her  hospital.  Her  disease  was  severe, 
but  was  followed  by  recovery.  The  other,  two  years  after  inocula- 
tion, while  caring  for  several  cases,  received  in  the  mouth  some 
typhoid  material.  Although  the  mouth  was  washed  with  anti- 
septics, a  mild  infection  followed. 

In  the  Massachusetts  General  Hospital,  where  inoculation  has 
been  in  progress  for  three  years  and  where  over  80  per  cent  of  the 
nurses  and  others  exposed  to  typhoid  liave  been  protected,  no  cases 
of  typhoid  fever  liave  been  contracted.  The  following  table  illus- 
trates exposure  in  tlie  medical  wards,  during  the  typhoid  season, 
of  90  nurses,  who  have  completed  their  course,  and  of  92  wlio  are 
still  in  trainins:: 


Average 

months 

of  typhoid 

duty  after 

inoculation. 

Average 

months 

of  typhoid 

night  duty. 

Percentage 

of  nurses 

serving  night 

duty  during 

typhoid 

season. 

Pupils 

(iraduatos 

2.42 
2.S8 
2.64 

0.54 
.04 
.59 

42 

47 

Total 

44 
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The  high  percentage  of  inoculated  nurses  serving  night  duty 
during  the  typhoid  season  is  most  suggestive,  since  that  class  fur- 
nishes most  of  the  cases  of  the  contracted  disease.  In  all  fairness, 
it  must  be  stated,  however,  that  rather  fewer  cases  of  the  disease  have 
been  treated  in  the  hospital  during  this  three-year  period.  But  this 
reduction  is  in  no  way  proportional  to  the  decrease  of  the  incidence 
above  noted. 

BLOOD   CHANGES. 

Agglutination  reactions  have  been  performed  by  the  microscopic 
method  because  of  its  ease,  accuracy,  and  its  moderate  value.  The 
first  100  cases  showed  positive  reactions  in  the  following  dilutions 
two  weeks  after  inoculation : 

Per  cent. 

1-50  or  greater 80. 6 

1-25  or  greater 94. 2 

Macroscopic  agglutination  reactions,  at  an  equal  interval,  show 
positive  results  varying  between  one  to  one-thousand  and  one  to  ten 

thousandth.     This 
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quality  of  the  blood 
persists  to  a  consider- 
able degree  for  two 
years,  but  is  still  evi- 
dent after  two  and 
one-half  vears.      (See 

fig.  1.) 

That  an  immunity 
exists  in  the  presence 
of  a  positive  aggluti- 
nation reaction  of  even 
mild  degree  is  most 
reasonable.  But  the 
converse  is  not  true, 
since  all  are  familiar 
with  the  usual  tran- 
sient character  of  the 
antitropic  substances 
of  the  blood  following 
an  attack  of  the  dis- 
ease itself.  Further 
investigations  of  blood 
changes,  i.  e.,  bacteriolysins,  opsonins,  and  so  forth,  have  not  been 
carried  out,  since  those  points  are  now  well  established. 

EPIDEMICS. 

The  employment  of  this  treatment  in  epidemics  has  been  very 
meager.  This  has  been  due  no  doubt  to  the  fear  of  the  so-called 
negative   phase.     It   has   been   attempted   twice   by   me.     In   one 
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instance,  the  infection  proved  to  be  paratyphoid,  and  the  result^,, 
though  interesting,  are  of  no  great  value.     They  are  as  follows: 

Per  cent . 

Morbidity  among  inoculated 6.  G 

Morbidity  among  uninoculated 12 

These  figures  are  somewhat  striking,  since  each  class  embraces  an 
equal  number  of  hidividuals.  Over  80  per  cent  were  inoculated 
during  the  incubation  period,  a  fact  which  detracts  considerably 
from  the  value  of  the  statistics.  But,  in  spite  of  this,  there  is  a 
considerable  reduction  of  morbidity,  and  only  two  cases  appeared 
after  inoculation 
was  completed.  In- 
oculation during 
this  epidemic  was 
of  very  doubtful 
value. 

The  second  epi- 
demic was  of  great- 
er interest,  and  the 
results  proved  more 
satisfactory.  The 
water  supply  of  a 
limited  number  of 
people  in  a  little 
Vermont  viQage  be- 
came contaminated 
with  the  typhoid 
organism  from  the 
excreta  of  an  iso- 
lated individual 
who  had  died  from 
the  disease  six 
months  prior  to  the  epidemic.  The  original  primary  cases,  17  in 
number,  appeared  simultaneously.  Within  a  week,  29  of  the  remain- 
ing 48  who  had  been  exposed  to  the  disease  through  the  water  supply 
had  been  inoculated;  19  remained  uninoculated.  Among  the  latter, 
five  cases  developed;  among  the  former,  one.  The  latter  presented 
his  first  symptoms  immediately  following  his  first  inoculation.  His 
disease  was  of  a  very  mild  variety. 

The  small  size  of  this  epidemic  forbids  drawing  too  broad  con- 
clusions, but  it  seems  rational  to  advise  the  employment  of  this 
treatment,  since  no  harm  appears  to  result  when  the  vaccine  is  given 
in  a  judicious  manner.  Furthermore,  the  absence  of  cases  con- 
tracted among  the  inoculated  in  this  epidemic,  and  in  several  isolated 
cases  of  immediate  exposure,  seems  to  be  far  from  a  coincidence. 
Inoculation  in  the  time  of  epidemics  must  be  performed  with  care, 
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siiice  it  is  inevitable  that  many  must  be  inoculated  during  the 
incubation  period.  The  result  of  this  accident  is,  however,  not 
serious.  My  experience  would  indicate  that  the  onset  of  symptoms 
was  hastened  by  this  step,  but  that  the  infection  was  shorter  and  of 
a  less  severe  character,  possibly  because  of  the  destruction  of  organ- 
isms before  they  had  multiplied  to  a  sufficient  extent  to  produce  a 
natural  reaction  from  the  unassisted  body. 

Including  this  epidemic,  and  other  personal  cases,  the  final  statistics 
are  as  follows : 

Inoculated  individuals 1,  662 

Uninoculated  individuals 700 

Cases  among  inoculated  (excepting  those  mentioned) 2 

Cases  among  uninoculated  (with  similar  exceptions) 13 

Morbidity  among  inoculated per  cent. .  0. 32 

Morbidity  among  uninoculated do 1.  86 

CONCLUSIONS. 

Frequent  injections  of  small  amounts  of  a  low- virulence  vaccine 
cause  slight  inconvenience. 

They  seem  to  produce  a  protection  among  nurses  who  are  eight 
times  more  liable  to  the  disease  than  the  average  individual. 

Their  morbidity  under  ordinary  conditions  is  1.4  per  cent,  or  20 
cases  among  1,403. 

Only  two  cases  developed  under  these  conditions. 

Case  morbidity  among  the  uninoculated  is  nearly  nine  times  greater 
than  among  the  inoculated  who  are  subjected  to  similar  conditions. 

No  permanent  untoward  effects  have  arisen  from  over  5,000 
injections. 

The  blood  picture  indicates  a  certain  protection  lasting  at  least 
two  and  a  half  years. 

The  use  of  this  means  of  protection  has  been  shown  to  be  safe, 
in  two  epidemics,  and  very  efficient  in  at  least  one  of  them. 

I  am  deeply  indebted  for  their  careful  work  in  completing  subse- 
quent inoculations  and  for  excellent  records  to  Dr.  E.  M.  Crane,  of 
Hard  wick,  Vt.,  and  to  those  physicians  in  charge  of  the  hospitals  in 
which  inoculation  has  been  introduced. 

'  Vincent:  Bull,  de  I'Acad.  de  M6d.,  1910,  No.  24,  p.  615. 

^Miiller:  Zeit.  f.  Immunit.  u.  exp.  Therap.,  1910,  1.  Toil,  -5,  p.  587. 

3Rusznyd,k:  Centralbl.  f.  Bakt.,  1911,  I.  Abt.,  58,  Orig.,  p.  i:?4. 

*Besredka:  Ann.  de  I'Inst.  Pasteur,  1902,  XVI,  p.  918. 

^Bessau:  renlralbl.  f.  Bakt.,  1911,  I.  Abt.,  59,  Orig.,  p.  549. 
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COMMUNITY  IMMUNIZATION  AGAINST  TYPHOID  FEVER— AN 
EXPERIENCE  OF  ABOUT  25,000  VACCINATIONS  AGAINST  THE 
DISEASE    IN  MEN,  WOMEN,  AND    CHILDREN. 

Dr.  M.  GoLTMAK,  superintendent  of  health,  Memphis,  Tenn. 

Outline  of  the  general  health  conditions  of  the  city,  and  a  brief 
statement  as  to  the  sanitary  condition  of  the  water  supply  at  Mem- 
phis, Tenn. 

Typhoid  fever.  Infection  of  water  supply.  Advent  of  the  pre- 
monitory diarrhea.  Relation  of  these  bowel  complamts  to  typhoid. 
Appearance  of  typhoid;  limited  to  the  contaminated  section. 

Precautions  taken  in  the  way  of  general  sanitary  dismfection  in  the 
overflow  district.  Precautions  taken  in  furnishing  pure  water  in  the 
contaminated  district.  Recession  of  the  flood.  Purification  of  the 
contaminated  water  and  water  mains. 

Educatmg  the  public  as  to  typhoid  fever  through  the  means  of  the 
public  press.  Educatmg  the  pubhc  through  the  press  as  to  the  value 
of  vaccination  against  typhoid  fever.  Furnishing  free  vaccination 
and  vaccination  records  to  all  physicians  applyhig  for  it.  Opening 
of  a  special  vaccination  dispensary  for  white  and  colored.  Response 
of  the  public  as  shown  in  about  25,000  vaccinations  against  the  dis- 
ease. The  result:  April,  43  cases  and  1  death:  May,  304  cases  and 
47  deaths;  June,  42  cases  and  8  deaths. 

DISCUSSIOX. 

Dr.  Joiix  W.  Brannan:  I  heard  Dr.  Spooner's  paper,  at  Atlantic 
City,  last  May,  in  which  he  related  his  experience  up  to  that  time 
with  the  antityphoid  inoculation  of  the  nurses  in  the  ]\fassachusettb 
Cieneral  Hospital,  and  I  returned  to  Xew  York  with  the  intention  of 
having  the  nurses  inoculated  in  the  hospitals  with  which  I  am  con- 
nected—Bellevue,  Gouverneur,  Harlem,  and  Fordham.  I  had  not 
expected  to  make  the  inoculations  myself,  but  there  seemed  at  the  time 
to  be  no  one  else  to  do  it.  I  began  the  woik  in  June,  first  having 
myself  inoculated  by  Dr.  Norris,  the  du-ector  of  pathological  labora- 
tories of  the  hospital.  He  used  the  Army  vaccine,  giving  as  the  fii-st 
dose  one-half  cubic  centimeter  containing  500,000,000  killed  bacilli. 
This  was  followed  at  intervals  of  10  days  with  a  second  and  a  thu-d 
dose  of  1  cubic  centimeter  each.  With  each  inoculation  the  arm  at 
the  point  of  injection  was  somewhat  painful,  tender,  and  swollen  for 
36  or  48  houi-s,  the  tenderness  and  swelling  extending  up  and  down 
the  arm  for  a  few  inches.  The  general  reaction  consisted  of  a  fairly 
severe  headache,  pain  in  the  back,  and  some  malaise,  these  symptoms 
histing  for  about  24  or  36  houi-s.  .Vfter  I  had  received  the  second 
inoculation,  I  j)roceeded  to  treat  the  nurses,  usmg  vaccine  furnished 
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by  the  board  of  health,  and,  in  the  course  of  the  summer,  T  inoculated 
some  150  nurses  in  the  hospitals,  and  also  about  50  members  of  the 
house  staffs,  as  well  as  some  six  or  eight  private  patients,  the  latter 
being  all  men.  There  were  very  few  severe  reactions,  these  being 
much  more  marked  among  the  men  than  among  the  women.  Not 
more  than  two  nurses  asked  to  be  lelieved  from  duty  for  a  day, 
whereas  several  of  the  internes  were  laid  up  for  as  much  as  two  days 
at  a  time  with  temperatures  ranging  as  high  as  102°,  and  rapid  pulse, 
nausea,  vomiting,  severe  headache,  and  pain  in  the  back.  One  of 
the  doctors  had  a  temperature  reaching  103°,  following  each  of  two 
doses,  both  of  them  only  one-half  cubic  centimeter.  He  had  also 
what  he  described  as  a  "splitting"  headache,  lasting  for  .S6  hours, 
accompanied  with  great  prostration  and  pain  in  the  abdomen.  Since 
the  second  inoculation  (he  has  not  wished  to  take  a  third)  he  declares 
himself  as  feeling  better  than  ever  before  In  his  life.  There  had  been 
very  little  typhoid  among  the  nurses  in  Bellevue  or  any  of  the  other 
hospitals,  so  that  there  seemed  to  be  no  particular  reason  for  giving 
the  prophylactic  inoculation,  but  I  urged  that  it  should  be  done,  not 
only  to  protect  the  nurses  while  on  duty  in  the  hospital,  but  as  a 
general  measure  of  precaution,  especially  as  many  of  them  were  about 
to  take  their  vacations  in  the  country,  where  they  would  be  exposed 
to  infection  from  sources  beyond  their  control.  No  compulsion  was 
exercised,  but  the  nurses  were  advised  that  it  would  be  to  their 
advantage  to  undeigo  the  inoculation.  The  great  majority  of  the 
pupil  nurses  responded  quite  willingly,  but  a  number  of  the  gradu- 
ates, who  come  for  short  periods  of  postgraduate  instruction  and 
experience,  asked  to  be  excused. 

As  I  had  heard  of  the  occasional  lighting  up  of  latent  diseases, 
such  as  arthritis,  to  which  the  reader  of  the  paper  has  referred,  I 
inquired  particularly  as  to  whether  anything  of  the  kind  occurred 
in  these  cases;  but,  so  far  as  I  know,  nothing  of  the  sort  happened. 
It  may  also  be  of  interest  to  know  that  the  reaction  was  the  same  in 
the  cases  that  had  had  typhoid  as  among  those  who  gave  no  history 
of  the  disease.  When  some  of  the  nurses  and  some  of  the  doctors 
suggested  that,  as  they  had  had  typhoid  fever,  perhaps  it  was  not 
necessary  for  them  to  be  inoculated,  I  replied  that  not  only  did  that 
not  imply  that  they  could  not  have  the  disease  again,  but  also  that 
from  a  scientific  standpoint  it  would  be  interesting  that  they  should 
receive  the  inoculation  as  "controls."  They  were  not  particularly 
impressed  with  my  suggestion,  which  did  not  seem  to  appeal  to  their 
scientific  spirit,  but  they  accepted  the  treatment  just  the  same. 

Some  of  the  private  patients  who  came  to  me  for  inoculation  did  so 
because  they  were  about  to  go  abroad,  fearing  that  they  might  be 
infected  with  food  or  drink  in  the  course  of  their  travels.  This 
argument  is  rather  amusing  when  we  consider  that  typhoid  fever  is 
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much  more  prevalent  with  us  than  it  is  in  European  countries.  A 
recent  paper,  by  Dr.  Allen  C.  McLaughlin,  of  the  United  States 
Public  Health  Service,  shows  that,  in  1910,  in  some  25  European 
cities,  there  were  6.5  deaths  in  100,000  population,  whereas,  in  this 
country,  in  an  equal  number  of  cities  of  the  same  character,  there 
were  25  deaths  in  the  same  number  of  population.  In  other 
words,  there  is  four  times  as  much  typhoid  fever  in  the  cities  of 
the  United  States  as  in  those  of  Europe,  and  as  we  know  that 
there  is  more  typhoid  in  the  smaller  towns  and  in  the  country  dis- 
tricts than  in  the  large  cities,  it  would  seem  to  be  much  more  rea- 
sonable for  those  who  are  about  to  spend  their  vacations  in  the 
country  regions  in  the  United  States  to  be  protected  by  inoculation 
than  for  those  who  are  going  abroad. 

I  should  like  to  ask  the  reader  of  the  paper  how  much  significance 
should  be  attached  to  a  positive  or  negative  result,  after  the  Widal 
test,  in  the  case  of  those  who  have  received  the  prophylactic  vaccine. 
In  my  own  case,  the  test  gave  a  positive  result  after  the  third  inocu- 
lation in  dilution  of  1  to  40,  but  not  beyond  that;  whereas,  in  the 
case  of  one  member  of  the  house  staff  of  Bellevue,  he  said  that  the 
test  was  positive  in  the  dilution  of  1  to  200  after  the  first  inoculation, 
and  therefore  refused  to  continue  the  treatment,  not  believing  it 
to  be  necessary.  My  own  impression  was  that  the  negative  reaction 
was  of  no  particular  significance,  but  that  the  positive  reaction 
implied  at  least  a  certain  amount  of  immunity. 

I  should  also  like  to  ask  if  the  reader  of  the  paper,  or  anyone  else 
present,  has  had  any  experience  with  the  employment  of  sensitized 
bacilli  instead  of  killed  bacilli.  In  the  New  York  Medical  Journal 
of  last  week,  reference  is  made  to  the  method  of  Vesredka,  in  which 
500,000,000  to  750,000,000  sensitized  living  bacilli  are  given  as  a 
first  dose,  to  be  followed  by  a  second  dose  of  double  the  quantity 
some  seven  to  nine  days  later.  It  is  stated  that  there  is  no  general 
reaction,  and  only  an  insignificant  local  reaction,  following  each 
injection.  The  paper  to  which  the  Medical  Journal  refers  is  by 
Alcock,  and  is  published  in  the  Lancet  of  August  24.  It  is  also 
stated  that  all  authors  agree  that  the  vaccination  by  living  micro- 
organisms is  more  effective  than  when  the  dead  organisms  are  used. 
If  this  be  true,  and  the  reaction  is  less  severe,  it  would  seem  to  be  well 
for  us  to  make  use  of  this  newer  method,  provided  it  can  be  proved 
to  be  free  from  the  danger  of  conveying  typhoid  fever. 

Dr.  H.  G.  DoRMAN,  Beirut,  Syria:  Dr.  Goltman  calls  attention  to  the 
fact  that  500  children  between  the  ages  of  1  and  4  j^ears  were  inocu- 
lated with  the  adult  dose  and  tolerated  it  even  better  than  the  adults 
did.  A  limited  use  of  antityphoid  inoculation  among  children  has 
impressed  me  in  a  similar  way  with  the  peculiar  tolerance  of  children 
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for  this  inoculation.  This  is  in  accord  with  the  well-laiown  tolerance 
of  young  children  for  typhoid  fever  itself.  The  absence  of  unpleasant 
after  effects  of  the  moculation  in  children  would  seem  to  justify  a 
wider  and  freer  use  of  the  vaccine  among  the  Httle  ones. 

Dr.  W.  G.  Schauffler:  In  the  National  Guard  of  New  Jersey 
about  300  to  400  men  have  been  inoculated  during  the  past  summer, 
with  no  bad  results  in  the  way  of  after  eifects.  No  men  have  lost 
time  from  their  work. 

In  private  practice  a  marked  case  is  that  of  a  mother  and  a  nurse, 
who  were  undoubtedly  infected  from  a  severe  case,  but  who  were 
rendered  immune  by  immediate  inoculation. 

Dr.  Eugene  R.  Kelley,  commissioner  of  health,  State  of  Wash- 
ington: The  Washington  State  Board  of  Health  has  been  furnishing 
the  typhoid  prophylactic  to  health  officers,  and  later  to  any  physi- 
cians on  their  request.  There  has  been  a  slowly  increasing  demand 
for  it.  It  has  also  been  used  very  successfully  by  the  chief  central 
surgeon  of  the  railroad  construction  company  among  the  men,  his 
practice  being  to  inoculate  only  after  typhoid  had  occurred  in  a  man 
working  in  a  camp.  He  then  urged  the  remaining  men  in  the  camp 
to  take  the  prophylactic  inoculation.  He  also  urged  the  necessity 
of  avoiding  the  use  of  the  term  ''vaccination"  when  using  the  prophy- 
lactic among  laborers,  as  the  term  is  associated  in  the  minds  of  the 
laity  with  smallpox  vaccination  only. 

In  these  camps  careful  sanitation  was  also  maintained,  with  the 
result  that  only  2  cases  have  occurred  in  the  camp  this  season,  while 
about  200  cases  occurred  in  a  similar  gi'oup  of  camps  in  a  similar 
environment  during  the  previous  year. 

Dr.  Leslie  L.  Lumsden,  United  States  Public  Health  Service:  I 
regret  that  we  could  not  hear  the  complete  paper  of  Dr.  Goltman. 
The  abstract  of  his  paper,  as  I  understand  it,  points  to  the  conclusion 
that  inoculation  against  tyj^hoid,  as  it  was  practiced  in  Memphis,  is, 
so  far  as  can  be  determined,  practically  harmless,  but  does  not  show 
definitely  that  the  inoculation  necessarily  had  any  very  marked  effect 
m  checking  the  epidemic. 

That  antityphoid  inoculation  has  a  field  of  usefulness,  I  am  con- 
vinced. The  evidence  appears  conclusive  that  the  inoculation 
gives  a  certain  protection  against  typhoid  mfection.  There  seems  to 
have  arisen  an  undue  amount  of  enthusiasm  about  antityphoid 
inoculation.  It  is  well  enough  to  arouse  enthusiasm  for  any  measure 
which  will  be  of  use  in  typhoid  prevention,  but  we  should  not  lose  our 
perspective  and  attach  too  much  importance  to  one  measure  to  the 
neglect  of  other  and  equally  important  measures.  I  think  inocula- 
tion should  be  regarded  as  a  useful  adjunct  to,  but  by  no  means  as  a 
substitute  for,  sanitary  and  hygienic  precautions  in  campaigns  against 
typhoid  fever. 
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Dr.  Spooner:  My  experience  agrees  with  that  cited  by  Dr.  Brannan, 
Far  greater  reactions  have  arisen  among  nurses  and  physicians  who 
are  thorouglily  familiar  with  the  reaction  symptoms.  Among  private 
patients,  who  are  not  m  such  an  expectant  frame  of  mind,  the  reac- 
tions were  much  less  severe.  For  this  reason,  it  is  my  opinion  that 
the  excessive  reaction  found  among  the  physicians  inoculated  by  Dr. 
Brannan  is  due  rather  to  their  apprehension  than  to  their  sex. 

Constitutional  reactions  arQ  more  severe  among  those  who  hav& 
already  had  an  attack  of  typhoid  fever. 

The  chief  disadvantages  m  the  use  of  sensitized  vaccines  are  three-^ 
fold — the  use  of  such  material  is  accompanied  by  some  danger,  it  is 
associated  with  as  much  discomfort  as  is  the  case  when  killed  bacteria, 
are  employed,  and  it  may  produce  ''typhoid  carriers." 

All  are  agreed  that  the  advent  and  advance  of  antityphoid  inocu-. 
lation  should  not  be  at  the  cost  of  any  neglect  in  the  general  hygienic 
prophylaxis  against  the  disease. 


SMALLPOX  AND   VACCINATION  IN   SIAM. 

Paul  G.  Woolley,  M.  D.,  delegate  for  Siam,  Cinciunati,  Ohio. 

Smallpox  is  one  of  the  most  dreaded  and  destructive  of  the  scourges 
of  Siam.  The  oldest  records  to  which  I  have  had  access  in  the  Royal 
Library  in  Bangkok  mention  it  and  confuse  it,  as  it  was  confused  before 
the  time  of  Rhazes,  with  measles,  and  as  it  is  still  frequently  con-- 
fused  with  chickenpox  and  possibly  other  diseases.  In  these  older 
wTitings  it  is  described  so  exhaustively  and  with  so  much  pla}^  of  the 
imagination,  that  it  is  almost  impossible  not  to  see  that  it  was  con- 
fused with  all  sorts  of  eruptive  disorders. 

I Q  ancient  times  no  general  precautions  were  taken  to  prevent  the  spread  of  smallpox . 
There  were  sporadic  attempts  among  the  hill  tribes  to  keep  the  disease  from  their 
villages  by  making  barriers  of  trees  across  the  roads,  thus  obstructing  travel,  and  by 
allowing  none  to  enter  and  leave  the  village  until  all  danger  was  past.  If,  in  spite  of 
these  precautions,  the  disease  finally  entered  the  village,  the  place  was  deserted  and 
the  empty  houses  and  sick  persons  were  left. 

Some  of  the  people,  who  had  less  real  fear  of  the  disease,  were  wont  to  expose  their 
children  in  houses  occupied  by  victims  of  the  disease,  in  order  that  they  might  contract 
amallpox,  recover,  and  become  immune.' 

It  is  possible  that  inoculation  also  was  used,  but  no  direct  reference 
to  it  is  known  prior  to  the  account  given  of  it  by  Bradley.^     He  says: 

There  was  once  a  very  extraordinary  awakening  of  the  Siamese  mind  to  do  something 
to  modify  the  virulence  of  smallpox.  It  took  place  in  the  latter  part  of  A.  D.  1838. 
That  annual  scourge  was  usually  widespread  and  malignant  at  that  time.  Great 
efforts  had  been  made  by  the  missionaries  every  year  for  the  four  previous  years  to 
introduce  vaccination,  but  all  in  vaiiv.  Being  surrounded  by  the  smallpox,  with 
scarcely  any  hope  of  shutting  it  out  from  their  own  families,  they  then  felt  constrained 
by  the  Providencu  of  God  to  endeavor  to  save  their  children  by  inoculating  them  with 
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smallpox.  The  blessing  of  the  Lord  made  it  a  complete  success,  every  one  of  the  sub- 
jects of  the  experiment  having  taken  the  modified  smallpox  in  the  mildest  form.  His 
late  majesty,  the  King  of  Siam,  being  informed  of  this,  sent  a  body  of  the  royal  medical 
faculty  to  the  missionary  physician  to  inquire  into  the  matter,  and  it  was  a  very  novel 
and  exciting  event  for  those  early  years  of  Protestant  missions  to  be  visited  by  such 
a  committee  from  such  a  monarch.  Those  servants  of  the  King  were  very  particular 
and  thorough  in  their  inquiries,  for  they  had  a  great  charge  in  hand  and  a  stern  master 
to  serve. 

About  that  time  there  was  issued  (from  the  press  of  the  A.  B,  C.  F.  M.  in  this  city)  a 
little  tract  in  the  Siamese  language,  setting  forth  the  advantages  of  inoculating  for 
smallpox  over  having  it  in  the  natural  way,  and  the  wisdom  of  the  former  course  when 
the  scourge  is  pres.sing  fearfully  upon  one,  and  it  is  impossible  to  obtain  the  vaccine 
virus.  A  copy  of  this  was  sent  to  the  King,  and  it  was  eagerly  sought  for  and  read  by 
princes,  lords,  and  the  commoners.  Presently  10  or  12  royal  physicians  were  ordered  by 
the  King  to  visit  the  missionary  physician  daily,  for  the  purpose  of  seeing  his  practice 
in  inoculating  and  treating  the  smallpox  thus  modified  and  divested  of  its  virulence, 
and,  in  this  way,  to  qualify  themselves  for  inoculating  in  the  royal  palace.  Having 
faithfully  studied  the  art  a  few  days  with  praiseworthy  proficiency,  they  were  armed 
with  lancets  and  required  to  inoculate  all  that  were  unprotected  in  the  palace  of  the 
King,  and  in  the  palaces  of  the  princes,  and  in  the  families  of  the  lords  and  nobles,  and 
other  officers  of  the  Government,  in  the  city  and  out  of  the  city.  Other  native  doctors 
were  encouraged  by  the  King  to  follow  this  royal  example,  which  extended  the  work, 
it  is  believed,  into  many  of  the  Provinces  of  Siam. 

Inoculation  was  then  the  engrossing  business  and  care,  not  only  of  nearly  all  the  native 
physicians,  but  also  of  a  large  proportion  of  the  better  classes  of  the  people,  from  the 
beginning  of  the  year  1839  until  the  month  of  April.  It  is  impossible  to  estimate  the 
many  thousands  that  were  within  that  period  inoculated ;  and  it  is  a  very  remarkable 
fact  that  among  them  all  there  was  not,  probably,  more  than  1  case  in  500  that  proved 
fatal,  until  the  hot  season  was  ushered  in,  when  the  work  became  so  much  less  success- 
ful that  it  was  suspended. 

So  generally  was  inoculation  accounted  a  perfect  success  that  those  who  had  been 
waked  up  and  blessed  by  it  wished  for  nothing  better  to  take  its  place;  and  conse- 
quently it  became  subsequently  an  obstacle  to  the  introduction  of  vaccination,  because 
it  was  regarded  almost  as  safe,  and  always  a  more  certain  protection  against  smoAlpox 
in  the  natural  way  than  vaccination.' 

From  1834  the  missionaries  had  been  making  constant  endeavors 
to  obtain  vaccine  virus,  but  it  was  not  until  1840  that  they  were 
successful.  In  that  year  vaccination  was  done  by  using  vaccine 
scabs  that  had  been  brought  from  Boston  by  way  of  the  Cape  of  Good 
Hope. 

Dr.  Bradley,  through  the  efforts  of  the  ])rime  minister,  Somdet 
Ong  Yai,  received  permission  to  vaccinate  75  slave  boys  and  girls  with 
this  material.  Upon  these  individuals  450  insertions  were  made, 
from  which  three  or  four  good  pustules  appeared  on  the  sixth  day 
after  infection.  From  these  pustules  material  was  collected  for  the 
100  vaccinations  which  were  made  during  the  followuig  months. 

Two  years  later,  in  1842,  an  epidemic  broke  out,  and  all  attempts 
to  obtain  active  virus  from  Boston  were  unsuccessful.  The  mission- 
ary doctors  attem]:)ted  to  produce  vaccine  by  inoculatmg  cattle,  which 
the  King  placed  at  their  disposal,  with  smallpox  material.     In  this 
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they  were  unsuccessful.     The  experiments  failed,  and  direct  inocu- 
lation was  resorted  to  with  good  results. 

In  1844,  active  material  was  again  obtained  from  Boston,  by  the 
overland  (Burma)  route,  and  was  propagated  by  the  doctors,  who, 
with  the  virus  so  obtained,  made  1,300  vaccinations  before  the  strain 
was  exhausted. 

From  this  time  on  fresh  vaccine  was  procured  every  year  or  so,  and 
with  its  aid  sporadic  crops  of  vaccinations  were  made.  But  up  to  1 904 
there  is  no  record  that  the  Government  made  any  serious  attempt  to 
produce  fresh  vaccine  for  the  people. 

In  1904,  through  the  influence  of  Dr.  Adamsen,  at  one  time  a  mis- 
sionary doctor,  the  Government  was  interested  to  the  extent  that  it 
paid  Dr.  Adamsen  and  two  assistants  to  make  vaccine  for  public 
distribution.  The  experiments  were  successful;  but,  owing  to  lack 
of  experience,  very  rough-and-ready  technic,  and  the  unhygienic 
surroundings  of  the  cattle,  the  virus  varied  in  its  activity  and  in  its 
content  of  extraneous  material.  Nevertheless,  it  was  due  to  the 
public-sipii'ted  interest  of  Prince  Damrong  and  the  commercial 
activity  of  Dr.  Adamsen  that  the  experiment  was  tried,  and  that 
it  was  successful  enough  to  warrant  a  more  modern  trial. 

For  tliis  trial  a  laboratory  was  built  and  equipped  at  Phrapatoom, 
40  miles  or  so  from  Bangkok,  the  capital,  and  here,  on  August  11, 
1906,  assisted  by  an  American  youth,  a  Mr.  Redfield,  I  vaccinated  the 
first  calf  with  seed  vaccine  from  Saigon.  From  this  calf  vaccine  was 
collected  wliich  served  as  the  seed  of  that  produced  during  the  fol- 
lowing years.  From  tliis  time  to  the  early  part  of  1911,  at  least,  the 
vaccine  made  in  Siam  was  as  clean  and  as  active  as  modem  methods 
could  make  it. 

It  was  during  this  period  of  the  early  nineteen  hundreds,  (1904), 
that  Dr.  McKean,  in  the  northern  part  of  Siam,  was  conscientiously 
endeavoring  to  keep  a  supply  of  vaccine  on  hand  for  the  benefit  of 
the  Laos  peoples.  McKean  vaccinated  calves  and  produced  good 
vaccine,  but  was  never  able  to  preserve  his  strains  from  gradual 
degeneration.  Notwithstanding  these  difficulties,  however,  McKean 
and  his  assistants  did  17,000  vaccinations.  After  the  estabhshment 
of  the  Phrapatoom  laboratory  it  was  possible  to  sliip  fresh  suppHes 
of  seed  vaccine  to  Chieng  Mai  whenever  they  were  demanded,  and 
hence  it  became  possible  for  McKean  to  keep  a  constant  supply  of 
vaccine  on  hand. 

At  the  inception  of  the  work  in  Siam  •*  I  had  been  led  to  suppose 
that  large  quantities  of  vaccine  would  be  used.  It  was  certain  that  a 
considerable  percentage  of  the  population  had  not  been  vaccinated, 
that  smallpox  was  present  in  endemic  form,  and  that  an  epidemic 
outbreak  was  imminent.     The  population  of  Siam  was  estimated  at 
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6,000,000  in  round  numbers.  The  Government  was  willing  to  furnish 
free  vaccine. 

In  Manila,  during  the  year  1904-5,  the  serum  laboratory  of  whicli 
I  was  the  director  made  over  2,000,000  doses,  and  the  Government 
■had  issued  1,461,433  doses  for  a  population  practically  the  same  in 
numbers,  but  more  thoroughly  vaccinated.  The  Phihppines  had  a 
compulsory  vaccination  act,  and  I  had  hoped  that  Siam  would  have 
one. 

Later,  it  appeared  that  the  native  demands  could  be  satisfied  with 
a  very  small  supply  of  vaccine,  a  supply  that  was  represented  by 
167,120  doses,  of  which  but  70,400  were  distributed,  and  of  which 
probably  not  more  than  two-tliirds  was  used.  It  is  mteresting  to 
know  that  a  sixth  of  the  whole  supply  was  sold  to  and  used  by  the 
missionary  doctors,  while  the  provincial  officials  received  less  than  a 
tenth. 

One  reason  for  this  state  of  affairs  was  that  the  native  doctors  did 
not  understand  our  vaccine.  The  products  which  they  had  used  for 
several  years — i.  e.,  that  of  Adamsen's  laboratory  and  that  from 
the  French  institution  in  Saigon,  had  been  very  impure  and  had 
caused  not  merely  vesicles  but  sores.  One  doctor  wrote  that  the 
"people,  when  they  are  vaccinated,  are  no  longer  sick;  they  do  not 
have  fever;  and  they  do  not  have  to  go  to  bed.  There  is  only  a 
little  pimple  at  the  vaccinated  place,  so  we  know  the  vaccine  is  not 
good."  A  certain  prominent  half-caste  doctor  told  me  that  he  could 
not  sell  our  vaccine  because  it  was  too  pure.  He  said:  "I  know  it  is 
good,  but  vaccine  that  does  not  make  a  person  sick  wiU  not  do.  Can't 
you  put  something  in  it?" 

My  explanations  were  of  no  avail.  Letters  from  missionary 
doctors,  in  far-off  provinces,  commending  the  vaccine,  were  of  no 
avail.  One  of  these  letters,  from  far  dovm.  the  Malay  Peninsula, 
thanked  the  Government  for  what  it  was  maldiig  possible,  and  said 
that  5,054  persons  had  been  successfully  vaccinated  with  what  we 
had  called  2,335  units.     I  had  many  such  letters  in  my  files. 

The  native  doctors  would  not  beheve  it.  AiTangements  were 
therefore  made  to  have  a  demonstration,  and  the  authorities  ordered 
the  Government  doctors  to  go  to  the  laboratory  and  watch  us  do  the 
whole  tiling.  In  preparation  for  that  event  we  rounded  up  aU  the 
unvaccinated  babies  in  the  district,  and  had  orders  to  vaccinate  all 
the  cadets  of  the  Gendarmerie  School.  We  ordered  all  the  vaccinated 
persons  to  report  again  in  six  days,  and  we  had  the  Government 
doctors  see  them.  Subsequently  the  complaints  came  from  only  the 
up-country  districts,  where  it  was  said  that  the  vaccine  was  not  good 
because  it  spoiled  in  sliipment.  Sometimes  it  was  six  weeks  in  transit. 
We  asked  to  have  it  returned,  and,  wlien  we  received  it,  we  tested 
it  on  calves.     We  never  had  a  failure. 
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His  Royal  Higliness  Prince  Damrong  was  interested  enough  to 
write  a  short  article  explaining  the  whole  matter,  even  to  the  method 
of  vaccmating,  and  of  the  appearances  of  the  lesions.  He  is  much 
beloved  bv  both  Siamese  and  foreigners,  and  he  helped  us  immensely. 

The  result  was  that  the  output  of  vaccine  from  the  laboratory  in 
1907-8  was  increased  to  119,265  units;  in  1908-9,  to  145,510;  in 
1909-10,  to  160,000;  and  in  1910-11,  to  176,882  units. 

It  is  interesting  to  note  that,  notwithstanding  the  supposed  diffi- 
culty of  preserving  vaccine  virus  in  an  active  condition,  neither  I, 
nor  my  successor,  Dr.  Edwards,  nor  m}'  former  assistant,  Air.  Red- 
field,  5  experienced  any  serious  trouble.  Never  did  we  find  it  neces- 
sary to  resort  to  the  rabbit  method  or  to  any  other  restorative  pro- 
cedure. 

One  method,  that  seemed  to  have  some  value,  we  used  during  the 
hotter  seasons  of  the  year,  to  preserve  the  vaccine  at  a  somewhat 
lower  temperature  than  was  otherwise  possible.  The  tubes  of 
glycerinated  virus  were  packed  in  tin  cylinders  closed  with  loosely 
fitting  caps.  The  tubes  in  the  cylinders  were  surrounded  by  granu- 
lated potassium  nitrate,  which,  absorbing  ever  so  little  moisture 
from  the  surrounding  air,  produced  several  degrees'  lowering  of  the 
temperature.  Vaccine  shipped  in  this  way  preserved  its  activity 
perfectly  during  any  time  that  was  necessary  for  transport. 

I  said  earlier  in  my  remarks  that  in  1906  Siam  seemed  ripe  for  an 
epidemic  of  smallpox.  Such  an  epidemic  occurred  in  the  year  1908-9. 
Of  the  character  of  tlie  disease  the  health  report  states  that  it  was 
of  a  virulent  type  and  caused  a  death  rate  of  52.6  per  cent.  None  of 
the  serious  cases  had  been  vaccinated.  During  that  year  but  12,395 
vaccinations  were  tabulated  in  the  health  reports  for  Bangkok,  which 
]iad  a  population  of  about  540,000. 

The  reason  for  tliis  outbreak  was  that  the  population  was  insuffi- 
ciently vaccinated.  In  any  district  or  country  where  this  is  true  and 
where  smallpox  is  endemic  an  epidemic  outbreak  may  be  expected 
every  few  3'ears,  the  length  of  time  depending  upon  the  extent  of 
the  previous  epidemics  and  upon  the  thorougliness  of  vaccination. 
The  following  figures  from  the  health  reports  of  the  local  sanitary 
department,  which  apply  only  to  Bangkok,  indicate  the  number  of 
officially  known  vaccinations: 

1 907  to  190S 3,  620 

1908  to  1909 a  22,  927 

i  909  to  19 10 5,  737 

11)10  to  1911 8,555 

Total 40.  8:^9 

r()|.ul;i,li<):i  of  I':,M.]<(ik.  1910-11,  540,079. 

"  Epidemic. 
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The  figures  indicating  the  number  of  vaccinations  in  the  country 
districts  are  not  available.  Were  they  to  be  had  they  would  be 
smaller  than  those  shown  above,  except  in  the  territory  where  the 
medical  missionaries  have  been  at  work.  To  illustrate  this,  I 
would  mention  that  in  1907-8  the  missionary  doctors  reported  to  me 
that  they  had  made  8,644,  a  larger  number  than  the  Government 
reports  show  for  Bangkok  in  any  but  the  year  of  the  epidemic. 

The  population  of  Siam  is  estimated  at  approximately  6,000,000. 
If  we  grant  that  the  Government  vaccinators  have  vaccinated  twice 
the  number  of  persons  that  the  reports  for  Bangkok  show,  namely, 
81,678,  and  that  the  missionaries  have  vaccinated  another  81,678,  it 
is  perfectly  plain  that  the  number  of  vaccinations  is  entirely  inade- 
quate to  control  the  epidemic  outbreak  of  smallpox. 

Further,  if  we  accept  Highet's  figures,  indicating  that  half  the  male 
population  of  Siam  has  suffered  from  smallpox,  even  then  it  is  still 
evident  that  the  activity  of  the  vaccinators  is  inadequate,  and  that  a 
condition  is  presented  that  is  similar  to  that  existing  in  the  United 
States,  and  for  the  same  reason,  namely,  that  in  neither  country  is 
there  a  general  law  that  makes  vaccination  obligatory. 

Highet,  in  liis  report  for  1908-9,  says  that  the  time  was  not  then 
ripe  for  compulsory  vaccination,  because  he  believed  that  ''an 
inefficiently  administered  act  of  this  nature  would  be  worse  than  none 
at  aU."  This  does  not  seem  a  reasonable  statement  in  the  face  of  the 
figures.  It  seems  that  it  can  not  be  true  of  Bangkok,  with  its  present 
excellent  sanitary  supervision,  and  it  is  in  Bangkok,  with  its  crowded 
population,  that  the  greatest  danger  lies. 

Again,  the  number  of  second  or  revaccinations  is  entirely  too  small. 
There  are  no  records  that  I  can  find  which  give  the  figures,  but 
unless  times  have  changed  very  radically  in  the  past  few  years  the 
people  of  Siam  believe,  as  they  have  been  taught,  that  a  single  suc- 
cessful vaccination  is  sure  protection  for  life.  At  the  time  that  I 
vaccinated  the  students  at  the  Gendarmerie  school  several  members 
of  the  corps  who  showed  typical  scars  and  one  man  who  had  had  a 
severe  case  of  smallpox  were  surprised  when  typical  vesicles  appeared. 
The  trouble  seems  to  be  that  the  Siamese  confuse  vaccination  with 
the  old  and  successful  inoculation,  which  as  a  rule  did  produce  a  per- 
manent immunity.  Dr.  Highet  has  urged  that  revaccination  at  the 
age  of  12  years  be  practiced.  This  lack  of  attention  to  revaccination 
is  another  cause  of  trouble  in  the  United  States.  A  certificate  of  a 
single  vaccination  at  the  age  of  1  year  should  not  be  presumed  to  be 
of  permanent  value. 

Then,  too,  many  of  the  vaccinators  in  Siam  are  completely  ignorant 
of  the  appearance  of  a  typical  vaccine  vescicle.  Many  of  them  and 
more  of  the  people  themselves  believe  that  any  lesion  appearing  after 
attempting  vaccination  is  a  sign  of  success. 
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The  above  facts  have  been  stated,  not  in  a  sph-it  of  criticism,  but 
as  the  basis  for  certain  conclusions  with  respect  to  sm^ilpox  in  Siam, 

As  long  as  vaccination  is  left  to  the  wliim  of  an  individual,  it  will 
not  be  effective  in  preventing  economic  and  social  losses  by  reason 
of  epidemics. 

A  single  vaccination,  even  when  it  has  been  successful,  is  no 
proof  o?  immunity.  Every  individual  should  be  vaccinated  at 
least  tmce,  once  in  infancy,  and  once  at,  say,  10  years,  in  the  absence 
of  disease,  and  oftener  in  times  of  its  presence.  The  Siamese  are 
apt  to  think  that  a  single  vaccination  is  certain  protection. 

In  an  ignorant  community,  an  ignorant  vaccinator  may  do  much 
harm  \^dth  impure  vaccine,  by  establishing  a  sense  of  false  security, 
by  reason  of  the  fact  that  both  the  doctor  and  the  people  may  believe 
that  any  sore  that  results  from  vaccination  is  a  "take." 

In  conclusion,  I  should  like  to  suggest  that,  in  a  country  where 
smallpox  is  endemic,  an  act  should  be  passed  making  vaccination 
compulsory;  that  children  over  three  months  of  age  should  be 
obliged  to  be  presented  for  vaccination;  that  any  person  not  furnish- 
ing "satisfactory  evidence  of  immunity  to  smallpox  must  be  vacci- 
nated as  often  as  the  health  authorities  require;  and  that  vaccina- 
tion should  be  gratuitous  when  performed  by  public  vaccinators. 
The  government  should  see  to  it,  not  only  that  vaccinators  are  pro- 
vided in  sufficient  numbers,  but  also  that  these  vaccinators  are 
•  trained— preferably,  in  Siam,  at  the  serum  laboratory,  or  at  the 
laboratory  of  the  officer  of  health. 

1  McKean:  The  Blessing  of  Vaccination,    Chieng  Mai,  1906. 

'Bradlev:  Bangkok  Calendar  1865.    p.  50. 

3  Highet':  Reports  of  the  Health  Officer,  Local  Sanitary  Department,  for  the  yearg 

126  to  129  (1908-1911).  ^or:       ^ 

*  Woolley:  Reports  of  the  Director  of  the  Serum  Laboratory-  for  the  years  125  and 

126  (1906-1908).  ^       ,  ^or.  .-.mix 

s  Redficld:  Report  of  the  Government  Vaccine  Laboratory  for  the  year  129  (1911). 

DISCUSSION. 

Dr.  Liceaga:  In  Mexico,  vaccination  is  obligatory.  The  only 
system  of  vaccination  used  in  Mexico  is  that  from  arm  to  arm.  Dr. 
Jenner's  vaccine  was  introduced  in  1804,  and  since  then  the  same 
vaccine  has  been  preserved  in  the  purest  state.  In  more  than  one 
century,  only  five  persons  have  taken  chai-ge  of  it.  Human  vaccine 
produces  perfect  immunity.  The  danger  of  transmitting  syphilis 
does  not  exist,  on  account  of  the  excessive  care  observed  m  using 
perfectly  healthy  subjects. 

Dr.  Klebs:  I  am  much  interested  in  the  remarks  made,  particu- 
larly those  of  Dr.  I.iceaga.     It  seems  that  Mexico  has  had  an  expe- 
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rience  with  vaccine  strains  similar  to  that  of  Vienna,  where  Jenner's 
original  strain  has  been  successfully  propagated  for  these  last  hun- 
dred years.  It  would  be  very  interesting  to  know  if  variolization, 
which  Dr.  Woolley  has  shown  to  have  been  practiced  successfully 
in  Siam,  was  a  popular  method  in  that  countr}'-,  since  ancient  times, 
as  it  has  been  in  India  (Hoi well). 

Dr.  Woolley:  Ai-m  to  arm  vaccination  may  be  successful  where 
there  are  trained  doctors  to  recognize  and  guard  against  syphilis, 
framboesia,  leprosy,  and  other  communicable  skin  diseases.  This 
is  not  true  in  Siam.     I  believe  that  this  method  is  an  unwise  one. 


VEBBREITUNG     VON     DARMTYPHXJS     XJND     AHNLICHEN     KRANK- 
HEITEN   DURCH  DXJNNBIER. 

Prof.  Alfred  Pettersson,  Statamedicinska  Anetalten,  Stockholm,  Schweden. 

Mehrere  der  Infektionskrankheiten  des  Menschen  finden  ofters  eine 
Verbreitung  durch  den  Genuss  von  verunreinigten  Esswaaren  bezw. 
Trinkwasser.  Besonders  Milch  ist  ein  nicht  allzu  ungewohnliches 
Vehikel  f tir  Typhuskeime.  Weniger  gewohnlich  diirfte  eine  Verbrei- 
tung durch  gegorene  Getranke  sein. 

In  Schweden  hat  ein  leichtes  Bier  besonders  auf  dem  Lande  grosse 
Verbreitung  als  den  Durst  loschendes  Getrank  wahrend  der  warmen 
Jahreszeit  gefunden.  Der  Alkoholgehalt  diirfte  wechseln,  ist  aber 
sehr  niedrig.  Er  iiberschreitet  wohl  selten  2  Prozent.  Dieses 
Diinnbier  wurde  friiher  von  den  Bauern  selbst  gebraut.  In  den 
etzten  Jahrzehnten  sind  aber  iiberall  auf  dem  Lande  kleine 
"Brauereien  entstanden,  die  sich  mit  der  Herstellung  dieses  Getrankes 
beschaftigen.  Da  das  Brauen  gewohnlich  in  sehr  kleinem  Massstab 
betrieben  wird  und  die  Mascliinen  einfach  und  unvollkommen  sind, 
wird  es  nicht  selten  eintreffen,  dass  der  Betrieb  vom  hygienischen 
Standpunkt  aus  viel  zu  wiinschen  iibrig  lasst.  Wahrend  der  letzten 
Jahre  habe  ich  einige  Fiille  von  gehiiuftem  Auftreten  von  Darmin- 
fektionen  nach  dem  Genuss  solchen  Diinnbiers  kennen  gelernt. 

Im  Jahre  1907  gab  die  Aktiengesellschaft  des  Zinkwerkes  Amme 
berg  in  Schweden  ein  Fest  fiir  ihoe  Arbeiter.  Bei  diesem  wurde 
Diinnbier  von  zwei  Brauereien  vorgesetzt.  Nach  1-2  Tagen  erkrank- 
ten  etwa  20  bis  30  Teilnehmer  des  Festes  mit  heftigem  Erbrechen 
und  Durchfall.  Bei  naherem  Nachforschen  erwieses  sich,  dass  alle,  die 
krank  gewordcn  waren.  Bier  von  der  einen  Brauerei  getrunken 
hatten.  Bei  der  Inspektion  der  Brauerei  wurde  weiter  festgestellt, 
dass  die  Braugefasse  mit  dem  Wasser  des  anliegenden  Sees  gespiilt 
worden  waren.     Dieses  Wasser  war  durch  das  Abflusswasser  eines 
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naheliegenden  Abortes  verunreinigt   worden.     Diese  Falle   wurden 
bakteriologisch  nicht  untersiiclit. 

Eine  zweite  Massenerkrankimg  wurde  im  Jahre  1908  von  Dr.  Kling 
beobachtet.  In  der  zweit  Haifte  des  Monats  Juni  erkrankten  bei 
dem  Eisenwerke  Domnarfvet  imgefahr  gleichzeitig  etwa  16  Personen 
niit  allgemeinem  Uebelbefinden,  Erbrechen,  Durchfall  mit  zabl- 
reichen,  wasserdiinnen  Entleerungen,  Fieber  bis  zu  40°  und  Fieber- 
schauern  sowie  starker  Herabsetzung  der  Krafte.  Vidals  Reaktioii 
fiel  mit  B.  t3^phi  und  B.  paratyphi  B  negativ  aus.  Viele  waren 
schwer  Itrank,  und  vier  von  den  Fallen  endeten  todlich.  Finer  starb 
an  der  Gastroenteritis,  die  iibrigen  aber  in  Folge  von  Komplika- 
tionen.  Zwischen  mehreren  der  Kranken  hatte  keine  Beriihrung 
stattgefunden.  Das  einzige  ftir  alle  Falle  Gemeinsame  war,  dass 
sie  alle  kurz  vor  dem  Erkranken  Dunnbier  von  demselben  Gebriiu 
erhalten  und  genossen  batten.  Der  Ausbrueh  der  Krankheit  trat 
innerhalb  der  ersten  24  Stunden  nach  dem  Genusse  de.s  Bieres  ein. 
Auch  einige  aus  der  Familie  des  Brauers  waren  krank.  Etwa  zwei 
Monate  vorlier  war  die  Frau  des  Brauers  mit  ungefahr  denselben 
Symptonen  krank  gewesen.  Der  Darminbalt  des  an  Gastroenteritis 
verstorbenen  Patienten  sowie  die  Entleerungen  mehrerer  Patienten 
wurden  bakteriologisch  untersucht.  Eine  Bakterie.  die  als  wahr- 
scheinliche  Ursache  der  Gastroenteritis  angesclien  werden  konnte, 
wurde  nicht  gefunden.  Bazillen  der  Gruppe  Paratyphus  B  waren 
nicht  vorhanden. 

Im  Spatsommer  des  vorigen  Jahres  traten  an  verschiedenen  Stellen 
in  einem  Kirchspiele  der  schwedischen  Provinz  Sm&land  innerhalb 
einer  sehr  kurzen  Zeit  45  unter  dem  Bilde  des  TTnterleibstyphus 
verlaufende  Krankheitsfalle  auf.  Auch  dort  konnte  nichts  anderes 
fiir  sie  Gemeinsames  gefunden  werden,  als  dass  die  erkrankten  Per- 
sonen Diinnbier  desselben  Gebriius  eines  dort  wohnenden  Brauers 
getrunken  batten.  Von  diesen  Fallen  wurden  die  meisten  einer 
Untersuchung  unterzogen.  Unter  ihnen  wurde  bei  38  Patienten  die 
Vidal'sche  Reaktion  mit  B.  paratyphi  B  positiv  gefunden.  Bei  8 
von  ihnen  wurde  der  Paratyphusbazillus  in  den  Darmentleerungen 
und  bei  einem  ausserdem  im  Harn  nachgewiesen.  Alle  Falle  waren 
ziemlich  leicht  krank,  und  kein  Todesfall  trat  ein.  Das  Gebrau 
wurde  am  11.-12.  August  gemacht.  Schou  an  diesen  Tagen  fiihlta 
sich  der  Brauer  krank,  und  am  13.  war  er  bettlagerig.  Den  nachsten 
Tag  war  er  aber  wieder  auf  und  fuhr  mit  dem  zwei  Tage  vorher 
gel)rauten  Biere  zum  Vorkauf  aus.  Den  15.  nuisste  er  sich  wieder 
zu  Bette  legen.  Danach  wurde  er  allmiihlich  schleohter  und  starb 
nach  ungefahr  14  Tagen.  Wiihrend  seiner  Krankheit  wurde  eine 
Blutprobe  von  ihm  genonnnen.  Die  mit  dem  Serum  aiisgefiihrte 
Vidal'sche  Reaktion  fiel  stark  positiv  aus  mit  Bacillus  pamlyphi  B. 
6G692--VOL  4  -13 If. 
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Die  Krankheit  brack  im  allgemeinen  in  der  ersten  Woche  aus, 
nachdem  das  Diinnbier  getrunken  war.  Nur  einer  von  den  Erkrank- 
ten  behauptete,  dass  er  das  Diinnbier  nicht  getrunken  habe. 

Bemerkenswert  ist,  dass  das  Diinnbier  ganz  frisch,  olme  Lagerung, 
verkauft  worden  war.  Der  Brauer  war  auch  eben  kein  berufsmassig 
Geschulter,  sondern  sozusagen  mehr  Dilettant.  Beim.  Ausbruch 
der  Krankheit  wurden  einige  Reste  des  Bieres  zusammengebracht 
und  bakteriologisch  untersiicht.  In  diesen  Proben,  die  damals 
recht  stark  sauer  reagierten,  konnten  keine  Paratyphusbazillen 
nachgewiesen  werden.  Trotz  dieses  Mangels  der  Beweisfiihrung 
diirfte  es  wohl  keinem  Zweifel  unterliegen,  dass  der  kranke  Brauer 
das  Diinnbier  infiziert  hatte,  das  in  folgedessen  bei  einer  Anzahl 
Personen,  die  es  tranken,  Paratyphus  hervorrief. 

Ebenf  alls  im  vorigen  Jahre  wurde  eine  Massenerkrankung  bei  einem 
schwedischen  Regimente,  offenbar  durcli  den  Genuss  solchen  Diinn- 
bieres  hervorgerufen,  beobachtet.  Zu  einer  genaueren  bakte- 
riologischen  Untersuchung  bot  sich  keine  Gelegenheit.  Durch  die 
Vidal'sche  Reaktion  wurde  aber  festgestellt,  dass  es  sich  um 
Darmtyphus  handelte. 

Das  Mitgeteilte  illustriert,  wie  wichtig  eine  hygienische  naclifolgende 
Behandlung  erliitzter  Ess-  und  Trinkwaren  ist.  Diese  wird  aber  im 
Kleinbetrieb  ofters  vernachlassigt. 

DISCUSSION. 

Dr.  BoLDUAN  said  it  was  most  disquieting  to  learn  that  typhoid 
fever  had  been  transmitted  through  "Diinnbier"  and  asked  whether 
the  same  danger  existed  in  ordinary  lager  beer.  He  had  always  felt 
that  the  latter,  at  least  as  brewed  by  the  larger  breweries,  was  en- 
tirely safe  in  this  respect — safer,  frequently,  than  water,  and  rather 
more  pleasant. 

Prof.  Pettersson,  in  reply,  explained  that  ''Diinnbier"  was  often 
a  home-brewed  product  in  Sweden,  and  that  there  was  little  danger 
in  "diinnbier"  as  brewed  in  the  large  breweries  by  expert  brewers. 
He  thought  the  previous  speaker  need  have  no  fear  of  lager  beer  so 
brewed. 


DIE  BEDEUTUNG  DER  RINBERTUBERKULOSE   FUK  DIE   ENTSTE- 
HUNG  DER  MENSCHLICHEN  TUBERKULOSE. 

Geh.  Reg.  Rat  Dr.  med.  A.  Webek,  Direktor  der  bakteriologischen  Abteilung  des 
Kaieerl.  Geeundheitsamtes,  Berlin. 

Als  Robert  Koch  iin  Jahre  1908  von  dem  in  dieserStadt  abgehaltenen 
Tuberkulosekongress  nach  Deutschland  zuriickkehrte,  nahm  er 
Gelegenheit,  die  Frage  der  Menschen-  und  Rindertuberkulose  mit 
einigen  in  seiner  Begleitung  reisenden  Kongressteilnelimern  weiter  zu 
erortern.  Pannwitz  hat  diese  giinstige  Gelegenheit  benutzt  und  aus 
dem  von  Koch  auf  dem  Kongress  gehaltenen  Vortrag  Sclilusssatze 
zusammengefasst,  die  von  Koch  selbst  gepriift  und  gutgeheissen 
worden  sind.^  Damit  ist  gleich  einem  teuern  Vermachtnis  die  letzte 
Aeusserung  Robert  Kochs  in  dieser  wichtigen  Frage  in  authentischer 
Fassung  uns  iibediefert  worden,  und  nach  dem  langen,  nicht  immer 
ohne  Leidenschaft  gefiihrten  Kampf  wirkt  es  versohnend  und 
ausgleichend,  wenn  in  diesen  Sclilusssatzen  mitgeteilt  wird,  dass  Koch 
die  gegen  die  Uebertragung  der  Perlsuchtbazillen  durch  Milch  und 
Milchprodukte  gerichteten  Massnahmen  fiir  sehr  ntitzlich  halte, 
dass  er  sich  nur  dagegen  wende,  dass  sie  bei  der  Bekampfung  der 
Menschentuberkulose,  auf  Kosten  der  gegen  die  Verbreitung  der 
menschlichen  Tuberkelbazillen  gerichteten  Massnahmen,  in  den 
Vordergrund  gestellt  werden. 

Damit  ist  iiber  den  Hauptplan  der  Tuberkulosebekampfung 
Einigkeit  erzielt,  sie  hat  sich  in  ei-ster  Linie  zu  richten  gegen  die  vom 
tuberkulosen  Menschen  drohende  Gefahr,  in  zweiter  Linie  gegen  die 
Uebertragung  der  Rindertuberkelbazillen  auf  den  Menschen. 

Ueber  die  Vorbeugungsmassregeln,  die  uns  in  Deutschland  zu 
Gebote  stehen,  heisst  es  in  der  am  7.  Juni  1905  vom  Unterausschuss 
fiir  Tuberkulose  des  Reichsgesundheitsrats  festgestellten  Fassung. 
der  praktischen  Ergebnisse  der  neueren  Forschungen  iiber  die 
Beziehungen  zwischen  der  Menschen-  und  Tiertuberkulosc  ^  folgender- 
massen : 

"  Eine  gewissenhaft  durchgef  iihite  Fleischbeschau  bietet  einen  erheblichen  Schutz 
gegen  die  Uebertragung  der  Tuberkelbazillen  mit  dem  Fleisch  auf  den  Menschen; 
aueserdem  besteht  ein  Schutz  in  der  geeigneten  Zubereitung  des  Fleisches  (griiud- 
liches  Durchkochen  oder  Durchbraten). 

Die  Jloglichkeit  der  Uebertragung  von  Tuberkelbazillen  mit  der  Milch  und  deu 
Milchprodukteu  auf  den  Menschen  wird  durch  wirksame  Bekampfung  der  Tuberku- 
lose unter  dem  Rindvieh  erheblich  verringert.  Die  in  der  Milch  enthaltenen  Tuber- 
kelbazillen konnen  durch  zweckentsprechende  Erhitzung  abgetotct  werden." 

Unter  dem  Schutze  dieser  Massnahmen,  deren  Vervollkommnung 
auch  noch  aus  anderen  Griinden  nur  wiinschens-  und  erstrebenswert 
sein  kann,  und  die  auch  auf  die  zum  Genuss  fiir  Kinder  bestimmte 
Butter  ausgedehnt  werden  sollten,  konnen  wir  in  Ruhe  die  Fragen 
erortern  und  durch  weitere  Vcrsuche  kliiren,  iiber  die  wir  uns  noch 
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nicht  ganz  einig  sind,  insbesondere  die  Frage  nach  der  Grosse  der 
Gefahr,  die  dem  Menschen  vom  tuberkulosen  Rinde  drohfc. 

Niemand  wird  leugnen  konnen,  dass  wir  in  dieser  Frage  heute  viel 
klarer  sehen  als  friiher,  und  zwar  Dank  der  Untersuchungen  der 
letzten  Jahre,  die  zuriickzufiihren  sind  aiif  die  Anregungen,  die 
Robert  Koch  uns  zu  geben  nie  miide  geworden,  und  denen,  wie  ich 
mit  Genugtuung  hier  feststellen  kann,  so  ziemlich  in  alien  Kultur- 
landern  Folge  geleistet  worden  ist. 

Dass  die  Tuberkiiloseinfektion  des  Menschen  nicht  vorwiegend  vom 
Rinde  ausgehen  kann,  daftir  spricht  schon  der  Umstand,  dass  ein 
Zusammenhang  zwischen  der  Haufigkeit  der  Tnberkulose  des  Rindes 
und  des  Menschen,  und  ein  Unterschied  hinsichtlich  der  Tuberkulose- 
haufigkeit  zwischen  solchen  Landern,  in  denen  die  Ernahrung  der 
Sauglinge  und  Kinder  mit  Kuhmilch  iiblich  ist,  und  solchen,  in  denen 
aus  irgendwelchen  Griinden,  Kuhmilch  als  Nahrungsmittel  ausge- 
schlossen  ist,  nicht  nachgewiesen  werden  kann. 

Heymanii  ^  hat  schon  vor  Jahren  auf  Veranlassung  von  Fliigge  eingchlagige  ethno- 
graphisch-statistische  Beobachtungen  zusammengestellt,  die  Japan,  Greenland,  die 
Faer-Oer  Inseln,  Island,  die  Indianer  im  arktischen  Nordamerika,  die  Tiirkei, 
Rumanien,  Aegypten,  die  Neger  der  Goldktiste  betreffen,  und  fiir  die  franzosischen 
Kolonien  in  Afrika,  Amerika  und  Asien  sind  derartige  Zusammenstellungen  in  letzter 
Zeit  auf  Veranlassung  von  Calmette  *  gemacht  worden.  In  Bezug  auf  Italien  hat 
Gosio  auf  der  im  April  dieses  Jahres  in  Rom  stattgehabten  X.  Internationalen  Tuber 
kiilosekonferenz  mitgeteilt,  dass  dort  die  Schwindsuchtsherde  unabhangig  von  den 
Gegenden  auftreten,  in  denen  die  Perlsucht  endemisch  ist,  und  dass  die  Perlsucht 
gerade  dort  besonders  verbreitet  ist,  wo  die  Menschen  von  Tuberkulose  verschont 
sind.  In  dieser  Beziehung  ist  besonders  die  Gruppe  der  sogenannten  "Famigli" 
interessant,  es  sind  dies  Landleute,  die  sich  besonders  mit  der  Pflege  und  Wartung 
des  Rindviehs  beschaftigen  und  durch  Besorgung  des  Melkens,  diu-ch  daa  Trinken 
ungekochter  Milch,  das  Schlafen  in  den  Stallen  u.  s  w.  in  ununterbrochener  Bertih- 
rung  mit  dem  Rindvieh  stehen,  welches  nach  Ausweis  der  Tuberkulinprufung  bis  zu 
80  Prozent  perlsiichtig  ist.  Mehr  als  1,000  dieser  Famigli  wurden  genau  auf  Tuberku- 
lose untersucht,  die  Schwindsucht  konnte  unter  ihnen  nur  hochst  selten  gefunden 
werden,  und  auch  bei  ihren  Kindern  bildet  die  Tuberkulose  eine  Ausnahme. 

Also  die  statistisch-ethnographischen  Beobachtungen  geben  uns 
keinen  Anhalt  daftir,  dass  die  Rindertuberkulose  iiberhaupt  eine 
Rolle  bei  der  Entstehung  der  menschlichen  Tuberkulose  spielt. 

Die  Gesundheitsbehorden  in  Deutschland  haben  sich  schon  vor 
Jahrzehnten  mit  der  praktisch  so  wichtigen  Frage  nach  dem  Bezie- 
hungen  zwischen  Menschen-  und  Rindertuberkulose  beschaftigt,  ohne 
eine  Losung  zu  finden.  Ein  Beweis  dafiir,  dass  die  Rolle,  welche 
die  Rindertuberkulose  fiir  die  menschliche  Tuberkulose  spielt,  entwe- 
der  so  gering  sein  muss,  dass  sie  in  der  Epidemiologic  der  Tuberku- 
lose, wie  es  ja  auch  mit  dem  eben  Gesagten  in  Einklang  steht,  nicht 
zum  Ausdruck  kommt,  oder  dass  die  Verhaltnisse  so  verwickelt  liegen, 
dass  sie  nur  schwer  durchschaut  werden  konnen. 

Bereits  im  Jahre  1875  wurden  auf  Anregung  des  deutschen  Veterinarrates  in  Preussen 
und  Sachsen  Kommissionon  zur   Losung  dor  Frage,  ob  der  Geniiss  von  Fleisch  und 
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Milch  perlsiichtiger  Tiere  fiir  den  Menschen  nachteilig  sei,  eingesetzt,  an  deren 
Spitze  Virchow  bczw.  Siedamgrotzky  standen.  Es  ergab  sich,  ebenso  wie  bei  Er- 
hebungen,  welche  die  bayerische  Regierung  im  Jahre  1876  anordnete,  kein  Anhal's- 
punkt  dafiir,  daes  durch  Milch  oder  Fleisch  perlsiich tiger  Tiere  Tuberkulose  auf  d(n 
Menschen  iibertragen  werden  konne. 

Berichte  tiber  einzelne  Falle,  in  denen  durch  den  Genuss  nament- 
lich  von  Milch  tuberkuloser  Kiihe  Tuberkulose  auf  den  Menschen 
iibertragen  worden  sein  soil,  kehrten  jedoch  in  der  Literatur  immer 
wieder.  Auf  wie  schwachen  Fiissen  diese  Beobachtungen  standen, 
hat  Robert  Koch  auf  der  I.  Internationalen  Tuberkulosekonferenz 
in  Berlin  im  Oktober  1902  iiberzeugend  dargetan.  Von  seinem 
durch  experimentelle  Untersuchungen  gestiitzten  und  gefestigten 
Standpunkt  von  der  Verschiedenheit  der  Menschen-  und  Rindertuber- 
kelbazillen  ausgehend,  verlangte  er  die  einwandfreie  bakteriologische 
Feststellung,  dass  es  sich  in  solchen  Fallen  auch  wirklich  um  Ueber- 
tragung  der  Rindertuberkulose  auf  den  Menschen  handle. 

Seiner  Anregung  folgend  wurden  in  Preussen,  Bayern,  Sachsen, 
Wtirttemberg,  Baden  und  Hessen  seit  dem  Jahre  1905  Erhebungen 
iiber  solche  Falle  angestellt,  in  denen  Menschen  langere  Zeit  die 
Milch  von  eutertuberkulosen  Ktihen  ungekocht  getrunken  hatten. 
Ueber  das  bisherige  Ergebnis  dieser  im  Kaiserhchen  Gesundheitsamt 
bearbeiteten  Sammelforschung  ist  von  Weber  ^  und  Ungermann  ® 
berichtet  worden.  Unter  insgesamt  111  Fallen  von  Genuss  roher 
Milch  oder  der  Milchprodukte  eutertuberkuloser  Kiihe  durch  687 
Personen,  von  denen  mindestens  280  Kinder  waren,  konnte  nur 
zweimal  eine  Infektion  mit  Perlsuchtbazillen  nachgewiesen  werden, 
in  14  weiteren  Fallen  ergab  sich  der  Verdacht  einer  bovinen  Infektion. 

Bei  den  beiden  eicheren  Fallen  von  Infektion  mit  bovinen  Bazillen  handelt  es  sich 
um  Halsdriisentuberkulose,  in  beiden  Fallen  reicht  der  Genuss  der  Milch  der  euter- 
tuberkulosen Kuh  bis  in  das  Sauglingsalter  zuriick.  In  beiden  Fallen  lag  eine  sehr 
schwere  Eutertuberkulose,  die  sich  auf  alle  4  Euterviertel  erstreckte,  vor,  die  Milch 
wurde,  nur  verdiinnt  mit  derjenigen  einer  2.  Kuh,  im  1.  Falle  1^  Jahre,  im  2.  Falle  1 
Jahr  lang  genossen,  und  zwar  im  2.  Falle  noch  etwa  \  Jahr  lang,  nachdem  die  Euterer- 
krankung  bereits  bemerkt  worden  war.  In  dem  einen  Fall  wurde  die  Milch  nur 
ungekocht,  im  anderen  gekocht  und  ungekocht  gegeben;  8  weitere  zu  beiden  Fami- 
lien  gehorige  Kinder,  sowie  Vater  und  Mutter,  die  alle  ebenfalls  rohe  Milch  getrunken 
hatten,  sind  gesund  geblieben,  in  beiden  Familien  erki-ankte  nur  das  jiingste  Kind. 
Beide  mit  Perlsuchtbazillen  infizierten  Kinder  machen  jetzt  einen  gesunden  Allge- 
meineindruck,  weisen  jedoch  noch  Halsdriisenschwellung  auf. 

Die  einzige  ahnliche  Forschung,  allerdings  bedeutend  kleineren 
Umfanges,  ist  von  Hess  ^  in  Amerika  angestellt  worden.  Unter  18 
Kindern  im  Alter  von  i-9  Jahren,  welche  tuberkelbazillenhaltige 
Marktmilch  von  New  York  in  rohem  Zustande  genossen  hatten, 
konnte  er  im  Vcrlaufe  einer  Sjahrigen  Beobachtung  bei  einem  eine 
Halsdriisentuberkulose  nachweisen,  die  durch  bovine  Tuberkel- 
bazillen  hervorgerufen  war. 
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Anmerkung:  An  der  vorstehend  mitgeteilten  deutachen  Sammelforschung  hat 
Hess  auszusetzen,  dass  die  Tuberkelbazillen  in  der  Milch  aelbst  nicht  nachgewiesen 
worden  sind,  er  meint,  dass  die  Eutertuberkulose  nicht  selten  mit  anderen  nicht- 
tuberkulosen  Erkrankungen  des  Enters  verwechselt  werde,  und  dasa  ferner  nicht  alle 
snit  Eutertuberkulose  behafteten  Kiihe  Tuberkelbazillen  mit  der  Milch  ausscheiden. 

Hiex'zu  ist  zu  bemerken,  dass  die  deutschen  Tierarzte  eine  Erkrankung  des  Eutera 
Bur  dann  als  tuberkulos  erklaren,  wenn  die  Euterlymphdriisen  deutlich  tuberkulos 
erkrankt  sind,  und  dasa  nach  den  Untersuchungen  von  Bang  ^  bei  Eutertuberkulose 
sehr  fruhzeitig  eine  Ausscheidung  von  Tuberkelbazillen  stattfindet,  schon  lange, 
ehe  die  Milch  irgendwelche  wahrnehmbaren  Veranderungen  zeigt.  Ich  glaube  daher, 
zumal  da  es  sich  bei  den  meisten  Kiihen  nicht  nur*um  eine  durch  den  Schlachtbefund 
testgestellte  Tuberkulose  des  Euters,  sondern  in  den  meisten  Fallen  um  eine  schwere 
allgemeine,  auch  das  Enter  in  Mitleidenschaft  ziehende,  Tuberkulose  handelte,  dass 
die  Einwande  von  Hess  nicht  stichhaltig  sind,  obgleich  ich  ihm  darin  Recht  geben 
muss,  dass  die  Sammelforschung  noch  mehr  den  Wert  eines  Experimentes  hiitte, 
wenn  es  moglich  gewesen  ware,  die  Tuberkelbazillen  in  der  Milch  eelbst  nachzu- 
K-eisen.  Aber  dies  hiitte  eigentlich  auch  nur  dann  Zweck  gehabt,  wenn  eine  solche 
Kontrolle  sich  nicht  nur,  wie  bei  den  eigenen  Untersuchungen  von  Hess  auf  einen 
Tag  beschrankt,  sondern  sich  iiber  die  ganze  Zeit  des  Genussea  der  Milch  erstreckt 
hatte.  Diese  Forderung  ist  aber  gleichbedeutend  mit  Fallenlasaen  des  Experimentes, 
denn  die  Verantwortung  fiir  einen  derartigen  Versuch  am  Menachen  hatte  nicht 
abemommen  werden  konnen;  es  musate  vielmehr,  so  wie  es  in  einigen  Fallen  auch 
geschehen  ist,  so  bald  die  Eutertuberkulose  featgeatellt  war,  der  weitere  Genuss  der 
Milch  untersagt  werden. 

Damit  ist  also  ein  positives  Ergebnis  erzielt,  allerdings  ist  der 
bisher  nachweisbare  Effekt  des  Genusses  perlsuchtbazillenhaltiger 
Milch  ein  nur  sehr  geringer.  Von  etwa  300  Kindern  der  deutschen 
Sammelforschung  und  der  von  Hess  in  Amerika  beobachteten  Falle 
erkrankten  nur  3  an  Halsdriisentuberkulose.  Aber  wir  wissen  nicht, 
wie  viele  von  den  iibrigen  Kindern,  sowohl  von  den  14  verdachtigen 
als  auch  von  den  ganz  gesund  erscheinenden  auf  bovinen  Bazillen 
beruhende  tuberkulose  Herde  in  ihrem  Korper  tragen,  und  wie  sich 
etwa  eine  zurzeit  noch  keine  Krankheitssymptome  machende  tuber- 
kulose Affektion  im  Laufe  der  Jahre  weiter  entwickeln  wird.  In 
der  weitern  Beobachtung  der  dem  Genuss  tuberkelbazillenhaltiger 
Milch  ausgesetzt  gewesenen  Kinder  liegt  der  Hauptwert  der  Sammel- 
forschung. Das  bisher  vorliegende  Ergebnis  stellt  erst  den  Beginn 
©der  hochstens  die  1.  Phase  der  Einwirkung  der  bovinen  Bazillen 
auf  den  menschlichen  Korper  dar.  Nur  dann,  wenn  es  gelingen 
sollte,  einen  grossen  Teil  der  Personen  der  Sammelforschung  weiter 
zu  verfolgen  um  womoglich  durch  einen  Obduktionsbefund  und  eine 
genaue  bakteriologische  Untersuchung  sich  Klarheit  iiber  etwa  vor- 
handene  tuberkulose  Veranderungen  zu  verschaffen,  wiire  die 
Sammelforschung  in  der  richtigen  Weise  wissenschaftlich  verwertet. 
Und  erst  dann  konnte  streng  genommen  das  Ergebnis  der  Sammel- 
forschung vorglichen  werden  mit  dem  Resultat,  das  auf  dem  umge- 
kehrten  Wege,  nilmlich  durch  Feststelhmg  der  bovinen  Tuberkel- 
bazillen auf  Grund  bakteriologischer  Untersuchung  an  Leichenma- 
terial  gewonnen  worden  ist. 
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Voraussetzung  fur  die  Venvendbarkeit  der  auf  diese  Weise  erzielten 
Eesultate  ist  natiirlich  die  Richtigkeit  der  Treiinung  der  Saugetier- 
tuberkelbaziUen  in  einen  Typus  hiimanus  und  einen  Typus  bovinus. 
Nachdem  sich  in  dieser  Beziehung  namentlich  bei  den  umf  angreichen 
Arbeiten  der  amerikanischen  Forscher  Theobald  Smith,  Ravenel, 
Mohler,  Dorset,  Park  und  Krumwiede,^  sowie  der  deutschen  und  der 
enghschen  Tuberkulosekommission  eine  solch  deuthche  Ueberem- 
stimmung  der  Versuchsergebnisse  gezeigt  hat,  kann  diese  Trennung 
als  feststehend  und  allgemein  anerkannt  bezeichnet  werden. 

Eine  weitere  Voraussetzung  ist  ferner  die,  dass  die  m  den  mensch- 
Uchen  Korper  aufgenommenen  bovinen  BaziUen  sich  nicht  etwa 
im  Laufe  der  Jahre  in  humane  Bazillen  umwandeln.  Auch  dafur 
kann,  nachdem  die  Eber'schen  Versuche,  welche  fiir  die  Anhanger 
der  Umwandlungstheorie  die  hauptsaclilichste  Stutze  bildeten, 
durch  die  im  Kaiserhchen  Gesundheitsamt  in  Verbindung  mit  Eber 
vorgenommene  Nachpriifung ''  nicht  bestatigt  werden  konnten,  der 
Beweis  nicht  im  geringsten  als  erbracht  angesehen  werden. 

Halt  man  sich  an  die  Tatsachen  und  steUt  man  Hypothesen  und 
Theorien,  ohne  sie  aus  dem  Auge  zu  verheren,  zuriick,  bis  der  Beweis 
fur  ihre  Richtigkeit  erbracht  sein  soUte,  so  kann  man  bei  dem  gegen- 
wartigen   Stande   unserer   Kenntnisse   den   Nachweis   von  bovinen 
Bazillen  in  tuberkulosen  Veranderungen  des  Menschen  sehr  wohl  als 
Massstab  fiir  die  vom  tuberkulosen  Rmde  dem  Menschen  drohende 
Gefahr  ansehen.     Bei  dem  in  neuester  Zeit  erbrachten  Nachweis  von 
Perlsuchtbazillen  im  Auswurf  Lungenkranker  muss  man  allerduigs 
daran  denken,  dass  auch  einmal   ein  bo^dne  Bazillen  verstreuender 
Mensch  als  Quelle  fiir  weitere  bovine  Infektionen  unter  semen  Mit- 
menschen  in  Betracht  kommen  kami.     Eine  derartige  Infektionsge- 
legenheit  ist  aber  nach  unseren  bisherigen  Erfahrungen  so  sehr  selten, 
dass  sie  wohl  praktisch  vernachlassigt  werden  kann.     Bisher  ist  ein 
Fall  von  Uebertragung  boviner  Bazillen  von  Mensch  zu  Mensch  noch 
nicht  beobachtet  worden.     Es  durfte  sich  jedoch  lohnen,  m  Zukuntt 
darauf  zu  achten  und  in  geeigneten  FaUen  nach  dieser  Richtung  hin 
Untersuchungen  anzustellen: 

Auf  Typentrennung,  atypische  Kulturen,  Umwandlungshypothese  u.  8.  w.,  sowie 
die  Uebereinstimmung  der  Untersuchungsergebnisse  und  der  Anschauungen  der 
deutschen  und  englLschen  Tuberkulosekommission  sowie  von  Park  und  Krumwiede 
gerade  in  Bezug  auf  diese  Streitfragen,  kann  hier  im  einzelnen  mcbt  emgegangeu 
werden  Ich  verweise  in  dieser  Beziehung  auf  meine  im  Centralbl.  f.  Bakt.,  Abt.  1. 
Orig.  Bd.  64  (Festschr.  fiir  F.  LoefBer),  1912,  S.  243,  veroflenthchte  Arbeit. 

In  folgender  Tabelle  sind  die  bis  jetzt  vorhegenden  Untersuchungen 
zur  Feststellung  der  verschiedenen  Typen  von  Tuberkelbazillen  bei 
der  Tuberkulose  des  Menschen  zusainmengestellt.  Es  ist  die  von 
Kossel  in  der  2.  Auflage  des  Handbuchs  der  pathogenen  Mikroorga- 
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nismen  von  Kolle  und  Wassermann  gegebene  Tabelle  erganzt  durch 
die  in  Heft  11  und  12  der  Tuberkulosearbeiten  aiis  dem  Kaiserlichen 
Gesimdheitsamt  inzwischen  er.schienenen  Arbeiten:" 

Tabelle  I. — Feststellung  der  verschiedenen  Typen  von  Tuberhelbazillen  bet  Tuberkulose 

des  Menschen. 


Gesamt- 
zahl  der 

unter- 
suchten 

FaUe. 

Gezuchtet  wurden 
Kulturen  des — 

Prozentzahl  der  Falle  mit 
bovinen  Bazillen. 

Formen  der  Krkrankung. 

Typus 

huma- 

nus. 

Typus 
bovi- 
nus. 

7ar 

naeeus. 

Personen  iiber 
16  Jahren. 

Personen  unter 
16  Jahren. 

Lungentuberkulose 

a  811 

33 

C178 

167 

<ill2 

807 

95 
30 
147 
120 

78 

5 

5 

3 

33 

47 

35 

1 

i' 

i' 

0.66  (5:758) 

6.66    (2:30) 
0      (0:4) 
2.5      (1:40) 
5.08    (3:59) 
12.28  (7:57) 

0  (0:53) 

4.3  (3:69) 
10.34  (3:29) 
23.18  (32:138) 
40.74  (44:108) 
51.85  (28:54) 

Tuberkulose    der     Knochen    und 
Gelenke 

Meningitis  tuberculosa 

GeneraUsierte  Tuberkulose 

Tuberkulose  Halsdriisen 

Tuberkulose  der  Abdominalorgane . . 

el,400 

1,277  ,        128 

i 

3 

o  Darunter  2  Fiille  von  Mischinfektiou  (human  und  bovin)  bei  2  Personen  iiber  16  Jahren. 
b  Darunter  1  Fall  von  Mischinfektion  (human  und  bovin)  bei  1  Person  iiber  16  Jahren. 
e  Darunter  4  Fiille  von  Mischinfektion  (human  und  bovin)  bei  4  Personen  unter  16  Jahren. 
<i  Darunter  2  J'iine  von  Mischinfektion  (human  und  bovin)  bei  2  Personen  iiber  16  Jahren. 
«  Darunter  9  FiiUe  von  Mischinfektion  (human  und  bovin)  bei  5  Personen  uber  16  Jahren  und  4  Personen 
unter  16  Jahren. 

Aus  der  Tabelle  geht  hervor,  dass  bis  jetzt  im  ganzen  1,400  Falle 
von  Tuberkulose  des  Menschen  auf  den  Tuberkelbazillentypus  unter- 
sucht  und  genauer  beschrieben  worden  sind,  wobei,  die  Misch-  und 
Doppelinfektionen  mit  eingerechnet,  1,277  mal  Bazillen  des  Typus 
humanus,  128  mal  Bazillen  des  Typus  bovinus  und  3  mal  solche  des 
Typus  gallinaceus  ^^  nachgewiesen  worden  sind.  Daraus,  dass  bei  der 
Untersuchung  von  diesen  1,400  Fallen  menschlicher  Tuberkulose  128 
mal,  also  in  9,  14  Prozent  bovine  Tuberkelbazillen  gefunden  worden 
sind,  darf  man  nun,  worauf  immer  wieder  hingewiesen  werden  muss, 
nicht  den  Schluss  ziehen,  9,  14  Prozent  aller  Falle  menschlicher 
Tuberkulose  seien  auf  eine  Infektion  mit  bovinen  Bazillen  zuriickzu- 
fiihren.  Dies  wiirde  schon  deswegen  ein  schiefes  Bild  geben,  weil  es 
sich  zum  Teil  um  ausgewahltes  Untersuchungsmaterial  handelt  mit 
Bevorzugung  derjenigen  Falle,  bei  denen  von  vornherein  eineAuf- 
nahme  der  Tuberkelbazillen  in  den  menschlichen  Korper  vom  Ver- 
dauungskanal  aus  anzunehmen  war.  Man  muss  vielmehr,  wie  dies 
auch  in  der  Tabelle  geschehen  ist,  um  ein  richtiges  Bild  zu  bekommen, 
ausrechnen,  mit  welcher  Prozentzahl  die  bovinen  Infektionen  bei  den 
verschiedenen  Formen  menschlicher  Tuberkulose  beteiligt  sind,  und 
dann  weiterhin  den  Gesichtspunkt  beriicksichtigen,  welche  Bedeutung 
hinsichtlich  der  Ilaufigkeit  und  hinsichtlich  der  Gutartigkeit  oder 
Bosartigkeit  des  Verlaufs  diesen  verschiedenen  Formen  der  Tuber- 
kulose im  Verhiiltnis  zu  der  Gesamtheit  der  tuberkulosen  Erkran- 
kungen  liberhaupt  zukommt. 
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Ferner  muss,  um  ein  richtiges  Bild  zii  erhalten,  unterschieden  wer- 
den,  zwischen  der  Tuberkulose  der  Erwachsenen  und  der  Kinder, 
Denn,  wenn  auch  in  den  letzten  Jahren  iiber  weitere  Falle  von 
Infektion  Erwachsener  mit  bovinen  Bazillen  berichtet  worden  ist,  so 
iiberwiegt  dennoch  die  Zahl  der  bovinen  Infektionen  bei  Kindern 
derartig,  dass  man  die  Perlsiichtinfektion  nach  wie  vor  als  eine  Krank- 
heit  des  Kindesalters  bezeichnen  kann. 

So  sind  (nach.  vorstehender  Tabelle)  bei  der  Tuberkulose  der 
Abdominalorgane  die  Kinder  mit  51.85  Prozent,  die  Erwachsenen 
mit  12.28  Prozent,  bei  der  Halsdriisentuberkulose  die  Kinder  mit 
40.74  Prozent,  die  Erwachsenen  mit  5.08  Prozent,  bei  der  generali-* 
sierten  Tuberkulose  die  Kinder  mit  23.18  Prozent,  die  Erwachseneu 
mit  2.5  Prozent,  bei  der  Meningitis  tuberculosa  die  Kinder  mit  10.34 
Prozent,  die  Erwachsenen  mit  0  Prozent  boviner  Infektionen  betei-. 
ligt.  Bei  der  Tuberkulose  der  Knochen  und  Gelenke  machen  die 
bovinen  Infektionen  im  Kindesalter  4.3  Prozent,  im  spateren  Lebens-« 
alter  6.66  Prozent,  bei  der  Lungentuberkulose  der  Erwachsenen, 
derjenigen  Form  der  Tuberkulose,  der  im  Deutschen  Reich  jahrlich 
11  mal  mehr  Personen  als  an  alien  tibrigen  Formen  der  Tuberkulose 
zusammengenommen  erliegen,  jedoch  nur  0.66  Prozent  aus.^^ 

Interessant  ist  auch  ein  Vergleich,  der  in  verschiedenen  Landern  bei 
der  Untersuchung  von  Halsdrtisen-  und  primarer  Abdominaltuber-» 
kulose  bei  Kindern  gewonnenen  Zahlen,  wie  er  in  Tabelle  2  filr 
Amerika,  Deutschland  und  England  auf  Grund  der  Untersuchungen 
des  stadtischen  Gesundheitsamtes  New  York,  der  deutschen  und  der 
enghschen  Tuberkulosekommission  angesteUt  ist. 

Tabelle  2. 
[Park  imd  Krumwiede.] 


Formen  der  tuberkulosen  Erkrankung  im  Kindesalter. 


Stadtisches  Gesundheitsamt,  New  York: 

Halsdrusontuberkulose 

Primiire  Alidominaltuherlailoso 

Kaiserlichos  Gosnndhidtsamt,  Berlin: 

Halsdriisenlnborkuloso 

Priniilro  Abdomiiuiltuberkulose 

Englischo  Tul  lorkulosukommission: 

Halsdriisentiiborkulose 

Primiiro  Abdominaltuberkulose 


Zahl  der 
untersuch- 
ten  Falle. 


Davon  waren— 


Typus  hu- 
inanus. 


Tjrpus  bo- 
vinus. 


Danach  besteht  zwischen  England  und  Deutschland  kein  wesent- 
licher  Unterschied  hinsichtlich  der  Haufigkeit  der  bovinen  Infek- 
tionen, in  Amerika  scheinen  sie  namentlich  bei  der  primaren  Abdomi- 
naltuberkulose— soweit  bei  der  geringen  Anzahl,  der  Falle  iiberhaupt 
ein  Schluss  berechtigt  ist — prozentual  etwas  haufiger  zu  sein. 
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Dass  in  anderen  Gegenden  die  bovine  Infektion  jedoch  seltener  ist, 
«eigen  die  Untersuchungen  von  Jancso  imd  Elfer,  die  iinter  94 
Fallen  von  Tuberkulose  in  Koloszvar,  darunter  26  Personen  unter  14 
•Jahren,  nicht  ein  einziges  Mai  Tuberkelbazillen  des  Typus  bovinus 
fanden.  Dabei  ziichteten  sie  25  Kulturen  aus  Halsdriisen  (darunter 
V  Kinder  unter  14  Jahren)  und  25  Kulturen  aus  Mesenterialdriisen 
{darunter  9  Kinder  unter  14  Jahren).  Unter  den  94  Fallen  befanden 
sich  nach  Angabe  der  Autoren,  die  genaue  Angaben  iiber  die  einzelnen 
Falle  leider  nicht  geben,  allerdings  nur  2,  bei  denen  die  intestinale 
Infektion  wahrscheinlich  war,  und  unter  diesen  betraf  nur  der  eine 
1  Kind  von  zwei  Monaten.  Bei  dem  "  siebenbtirgischen  grauen 
Kindvieh,"  das  in  Koloszvar  und  Uingegend  gehalten  wird,  kommt 
Tuberkulose  ausserst  selten  vor,  wahrend  die  Tuberkulose  unter  den 
Menschen  ebenso  haufig  ist,  wie  in  anderen  Gegenden,  wo  die  Rinder- 
tuberkulose  sehr  verbreitet  ist.  Also  einerseits  ein  weiteres  Beispiel 
daftir,  dass  der  Einfluss  der  Rindertuberkulose  in  der  Epidemiologie 
-der  Tuberkulose  des  Menschen  iiberhaupt  nicht  zum  Ausdruck 
kommt,  andererseits  ein  Beweis  fiir  die  Richtigkeit  der  Typen- 
trennung  und  der  daraus  gezogenen  Schlussfolgerungen,  denn,  wenn 
in  einer  Gegend  Rindertuberkulose  nicht  vorkommt,  dann  darf  auch 
bei  der  Tuberkulose  des  Menschen  der  Typus  bovinus  nicht  gefunden 
werden. 

Gehen  wir  nun  auf  die  Falle  boviner  Infektionen  etwas  naher  ein, 
so  sind  unter  Zugrundelegung  einer  von  mir^*  aufgestellten  Berech- 
Jiung  ausschliesslich  der  Falle  von  Infektion  mit  beiden  Typen  bis 
jetzt  von  boviner  Tuberkulose  im  Kindesalter  genau  beschrieben  105 
Falle,  und  zwar  sind  dies  60  Falle  von  Abdominaltuberkulose,  25 
Falle  von  Halsdriisentuberkulose,  4  Falle  betreffend  Befund  von 
bovinen  Bazillen  in  Tonsillen,  7  Falle  von  generaUsierter  Tuberkulose 
mit  unbekannter  Eintrittspforte,  3  Falle  von  Knochen  und  Gelenk- 
tuberkulose  und  6  Falle  von  Lupus. 

Die  60  Falle  von  Abdominaltuberkulose  lassen  sich  in  3  Gruppen 
^einteilen. 

Die  1.  Gruppe  umfasst  34  Falle  von  schwerer  Mesenterialdriisen-, 
Darm-  und  Peritonealtuberkulose,  zum  Teil  mit  daran  sich  anschlies- 
sender  generaUsierter  Tuberkulose,  von  denen  30  todlich  verlaufen 
«ind. 

Die  2.  Gruppe,  12  Falle  umfassend,  weist  das  charakteristische 
Krankheitsbild :  Mesenterialdriiscntuberkulose,  zum  Teil  mit  geringer 
Darmtuberkulose  und  tuberkulose  Meningitis  auf.  Alle  12  Falle  sind 
todlich  verlaufen. 

Die  3.  Gruppe  umfasst  14  Falle,  m  denen  eine  Mesenterialdriisen- 
tuberkulose,  in  einigen  wenigen  Fallen  gleichzeitig  mit  einer  Darmtu- 
berkulose  geringen  Grades,  als  Nebenbefund  bei  Kindern,  die  an 
^anderen  Krankheiten  (Diphtheric,  Scharlach,  Masern,  krupose  Pneu- 
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monie,  Sepsis,  perforiertes  MagengescKwtir)  gestorben  waren.  erhoben 
wiirde. 

Bazillen  des  Typus  boviniis  bei  Tuberkiilose  Erwacbsener  (Per- 
sonen  von  16  Jaliren  an  aufwarts)  sind  bis  jetzt  ausschliesslich  Doppel- 
und  j^^Iischinfektionen  mit  beiden  Typen — ^Lupus  und  Tuberculosis 
cutis  verrucosa  niit  eingerechnet — in  23  Fallen  gefunden  und  genau 
beschreiben  worden: 

In  3  Fallen  von  Lungentuberkulose  bei  einem  21jahrigen  Schlach- 
tergesellen,  einem  31jabrigen  Maurer  und  einem  27jahrigen  Bauern- 
madchen  im  Lungenauswurf  (Englische  Kommission,  H.  127  u.  128, 
und  de  Jong-Stuurman) ;  in  1  FaU  von  primarer  Abdominaltuberku- 
lose  und  sekundarer  Tuberkulose  der  Lungen  eines  24  Jahre  alten 
Mannes  in  Mesenterialdriise  und  Lunge  (Hoelzinger) ;  in  1  Fall  von 
primarer  Tuberkulose  der  Mundschleimhaut  und  Halsdriisentuberku- 
lose  einer  29  Jahre  alten  Frau  in  Halsdriise  (Weber);  in  1  FaU  von 
Kniegelenlvstuberkulose  einer  19jahrigen  Frau  im  Granulationsgewebe 
des  Kniegelenks  (Burckbardt);  in  1  Fail  von  Nierentuberkulose  einer 
26jahrigen  Frau  in  der  exstirpierten  Niere  (Park  und  Krumwiede); 
in  1  Fall  von  Peritonealtuberkulose  einer  25  Jahre  alten  Frau  im 
tuberkulosen  Bauchfell,  von  dem  ein  Stiickchen  bei  der  Laparotomie 
entfernt  wurde  (Dammann);  in  3  Fallen  von  isolierter  Tuberkulose 
der  Mesenterialdriisen,  die  in  alien  3  Fallen  in  Form  eines  einzigen 
verkalkten  bezw.  kreidig  erweichten  Herdes  als  Nebenbefund  bei  der 
Obduktion  von  zwei  30  und  einer  20  Jahre  alten  Person  gefunden 
wurde,  in  Mesenterialdriise  (Rabinowitsch,  Henke,  Marshall  Fabyan); 
in  3  Fallen  von  Lupus  einer  37  Jahre  alten  Frau  bezw.  17jahriger 
Manner  (Englische  Kommission);  in  2  Fallen  von  Hauttuberkulose 
bei  einem  63jahrigen  Abdecker,  bezw.  einem  47jahrigen  Oberkuh- 
melker  mit  Tuberkulose  der  Cubital-  bezw.  Axillardriisen  in  Haut, 
bezw.  Achseldriise  (Spronck  und  Hoeffnagel,  bezw.  Niche);  in  7 
Fallen  von  Tuberculosis  cutis  verrucosa  von  Schlachtern  in  der  Haut 
(Kleine,  Hess). 

Von  besonderer  Bedeutung  ist  die  Feststellung  der  englischen 
Tuberkulosekommission,  dass  auch  die  weitverbreitetste  und,  weil  zur 
Verstreuung  des  Krankheitskeimes  fiihrend,  auch  gefahrlichste  Form 
der  menschlichen  Tuberkulose,  die  Lungenschwindsucht,  auf  bovinen 
Bazillen  beruhen  kann.  Ausser  den  3  Fallen,  in  donen  Bazillen  des 
Typus  bovinus  allein  im  Sputum  enthalten  waren,  sind  von  Kossel 
und  Lindemann  noch  2  Fiille  von  Phthise  bei  einer  27  Jahre  alten 
Frau  und  einem  20  Jahre  alten  Mann  beschrieben,  bei  denen  eine 
Mischkultur  beider  Typen  aus  dem  Sputum  gewonnen  wurde.  Es  ist 
sohr  zu  bedauern,  dass  alle  5  Patienten  gestorben  sind,  ohne  dass  es 
moglich  war,  eine  Obduktion  vorzunehmen  und  auf  diese  Weise  voile 
Klarheit  zu  schafTen.  Bei  der  Wichtigkeit  des  Befundes  von  Perl- 
suchtbazillen  gerade  bei  der  Lungenphthise  konnen  wir  ims  mit  den 
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bisherigen  Fallen  nicht  begaiigen.  Es  ist  vielmehr  dringend  wiin- 
schenswert,  dass  wir  iiber  solche  Falle  verf  iigen,  die  durch  den  Obduk- 
tionsbefund  iind  eine  erschopfende  bakteriologische  Untersuchung 
der  verschiedensten  Korperorgane  geklart  sind. 

Bemerkenswert  erscheint  es  mir,  dass  es  sich  mit  Ausnahme  der 
Hauttuberkulose  auch  bei  den  Erwachsenen  um  verhaltnisraassig 
jugendliche  Personen  handelt.  Man  wird  nicht  fehlgehen  in  der 
Annahme,  dass  sie  die  Infektion  mit  bovinen  Bazillen  aus  ihrer 
Kindheitszeit  in  das  spatere  Alter  rait  hertibergenommen  haben. 
Ueberhaupt  scheint  es  mir,  dass  die  Infektion  mit  bovinen  Bazillen 
in  der  Regel  noch  innerhalb  des  Kindesalters  zum  Abschluss  kommt, 
entweder  durch  totlichen  Aiisgang  oder  durch  Heilung;  nur  in  seltenen 
Fallen  diirfte  sie  mit  in  das  spatere  Lebensalter  hiniibergeschleppt 
werden,  um  dann  entweder  ebenfalls  noch  nachtraglich  auszuheilen 
oder  in  irgend  einer  Form  tuberkuloser  Erkrankung  in  die  Erscheinung 
zu  treten.  Eine  Infektion  erwachsener  Personen  mit  bovinen 
Bazillen  diirfte,  wenn  wir  von  der  Hauttuberkulose  der  Schlachter 
absehen,  zu  den  grossten  Seltenheiten  gehoren. 

Wir  sehen  also,  der  Tuberkelbazillus  des  Typus  bovinus  ist  imstande, 
so  ziemlich  samtliche  Formen  von  Tuberkulose  beim  Menschen  her- 
vorzurufen.  Der  Zahl  nach  bilden  allerdings  diejenigen  Formen,  die 
entweder  mit  Bestimmtheit  oder  mit  ziemlicher  Wahrscheinlichkeit 
als  F  iitterungstuberkulose  aufzufassen  sind — 85  Falle  von  Abdominal- 
und  Halsdriisentuberkulose — die  erdriickende  Mehrheit.  Und  auch 
bei  den  anderen  Krankheitsformen— die  Hauttuberkulose  der 
Schlachter,  Abdecker  usw.  nattirlich  ausgeschlossen — ist  es  ebenfalls 
nicht  unmoglich,  ja  sogar  sehr  wahrscheinlich,  dass  die  bovinen 
Bazillen  ursprunglich  im  Verdauungskanal  sich  angesiedelt  hatten. 

Von  140  Fallen  boviner  Infektion,  117  bei  Kindern  und  23  bei 
Erwachsenen  haben  5G  einen  todlichen  Ausgang  genommen. 

Noch  ungiinstiger  gestaltet  sich  das  Bild,  wenn  war  die  Tuberkulose 
der  Kinder  allein  betrachten  und  das  Bild-der  Abdoininaltuberkulose 
herausgreifen,  bei  der  von  60  Fallen  42  todlich  verlaufen  sind. 
Angesichts  dieser  Tatsachen  kann  man  nicht  sagen,  dass  die  Infektion 
mit  bovinen  Tuberkelbazillen  sich  durch  einen  besonders  leichten 
Verlauf  auszeichne.'^ 

Auch  Griffith  ^^  von  der  englischen  Tuberkulosekommission  ist 
dieser  Ansicht,  er  sagt  in  Bezug  auf  die  abdominale  Tuberkulose 
bovinen  Ursprungs  im  Kindesalter:  "The  disease  produced  by  this 
bacillus  varied  in  severity;  in  the  majority  of  the  cases  it  was  the 
cause  of  the  death  of  the  child  either  from  generalization  or  from 
severe  local  changes." 

Die  3.  Gruppe  der  Abdominaltuberkulosen  andererseits  zeigt, 
ebenso  wie  die  Halsdriisentuberkulose,  dass  die  bovine  Infektion 
auch  einen  gutartijjen  Verlauf  nehmen  kann. 
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Auf  der  78.  Versammlung  Deutscher  Naturforscher  und  Aerzte 
Stuttgart  1906  ^"^  habe  ich  17  Falle  erwahnt,  bei  denen  die  Verimpfung 
von  verkasten,  verkalkten  oder  verkreideten  Mesenterialdriisen,  die 
vereinzelt  oder  zu  mehreren  beider  Obduktion  von  anderen  Krankhei- 
ten-erlegenen  Kindern  gefunden  imd  dem  Kaiserlichen  Gesundheits 
amt  mit  der  Diagnose  primare  Abdominal-  oder  isolierte  Mesenterial- 
driisentuberkulose  zur  Untersuchung  zugesandt  worden  waren, 
(trotzdem  in  8  von  den  17  Fallen  Tuberkelbazillen  im  mikros- 
kopischen  Praparat  zum  Teil  in  grosser  Menge  nachgewiesen  werden 
konnten)  auf  Meerschweinchen  negativ  ausgef alien  war,  13  derartige 
Falle  ohne  Tuberkelbazillenbefund  im  mikroskopisclien  Praparat 
wurden  auch  bei  Erwaehsenen  gefunden. 

Auch  die  englische  Tuberkulosekommission "  berichtet  iiber  8 
Falle  von  Befund  kalkiger  Mesenterialdriisen,  die  bei  Verimpfung  auf 
Meerschweinchen  keine  Tuberkulose  hervorriefen,  und  bei  denen  auch 
wiederholt  der  direkte  Kulturversuch  mit  dem  Ausgangsmaterial 
negativ  ausgef  alien  war.  In  den  3  Kinder  betreffenden  Fallen  liessen 
sich  in  den  Driisen  Bazillen  vom  Charakter  der  Tuberkelbazillen 
im  mikroskopischen  Praparat  nachweisen,  bei  den  5  Erwaehsenen 
fehlten  sie. 

Einzelne  ahnliche  Falle  sind  auch  noch  von  anderen  Untersuchern 
mitgeteilt  worden.  Auffallend  ist  die  verhaltnismassig  grosse  Anzahl 
solcher  Falle,  welche  man  doch  wohl  zum  grossen  Teil  als  ausgeheilte 
Mesenterialdriisentuberkulose  ansprechen  kann.  Natiirlich  ist  es 
nicht  moglich,  nachtraglich  zu  sagen,  in  welchen  Fallen  es  sich  um 
bovine  und  in  welchen  um  humane  Infektionen  gehandelt  hat,  denn 
auch  die  letzteren  konnen,  wie  wir  wissen,  ausheilen.  Nach  der 
Beobachtung  von  Jancso  und  Elfer  ^^  ist  es  auch  nicht  ausgeschlossen , 
dass  es  sich  in  dem  einen  oder  anderen  Fall  vielleicht  um  Bazillen 
des  Typus  gallinaceus  gehandelt  hatte. 

Mit  Bezug  auf  die  Ausheilung  auf  bovinen  Bazillen  beruhender 
Driisenerkrankungen  besonders  interessant  ist  der  Fall  H  28  der 
englischen  Tuberkulosekommission.*' 

Am  12.  Mai  1904  wurdeu  einem  1  Jahr  2  Monate  alton,  von  Geburt  an  kiinstlich 
ernahrten  Knaben,  der  Ilalsdriisenschwellung  beiderseits  und  Schwellung  der  linken 
Inguinaldriise,  die  im  Laufe  der  letzten  5  Monate  entstanden  waren,  aufwies,  3  Hals- 
drusen  rechts  operativ  entfernt,  jede  von  der  Grosse  einer  kleinen  Stachelbeere ; 
zum  Teil  waren  sie  verkiist,  zum  Teil  von  gelatinoser  Konsistenz,  zwei  enthieltenim 
Innern  eine  triibe  Fllissigkeit.  Kurze  Tuberkelbazillen  in  geringer  Anzahl  wurden 
im  Driisenkase  gefunden.  Die  dirokt  aus  der  Cer^dcaldruse  geziichtete  Reinkultur 
erwiea  sich  als  Typus  bo\dnus.  Am  1.  Oktober  1904  wurde  das  Kind  wieder 
untersucht)  <lie  Operationswunde  warverheilt,  aber  das  Kind  sah  blutarm  und  schlecht 
aus.  An  dor  linken  Ilalsseite  waren  geschwollene  Drliscn  vorliandon,  ebenao  war 
geringe  Driiseuschwellung  in  beiden  Achselhohlen  und  LoLstonbeugcn  nachweisbar . 
Ausserdem  schien  in  der  Nabelgegend  eine  unbeslimmte  Rosietonz  zu  bestehen.  Da? 
Kind  litt  bestandig  an  Diarrhoc.  Am  23.  November  1904  hatto  os  sich  ziemlich 
erholt,  der  Tumor  in  der  Nabelgegend  war  nicht  mehr  zu  fiihlen. 
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Am  31.  Juli  1905  sail  das  Kind  gut  genahrt  aus,  aber  die  Hals-  uiid  Leistendriisen 
waren  grosser  geworden.  Auf  der  rechten  Cornea  befand  sich  ein  kleines  Geschwiir. 
Am  17.  August  1905  wurden  dem  nunmehr  2  Jahre  5  Monate  alten  Kinde  2  links- 
seitige,  gutstachelbeergrosse  Halsdriisea  mit  erweichtem  kasigem  Inhalt  exstir- 
piert.  Im  Ausstrichpraparat  aus  Driisenkase  fanden  sich  kurze  Tuberkelbazillen 
in  massiger  Anzahl.  Meerschweincheu,  die  mit  Driisenmaterial  geimpft  wurden, 
blieben  gesuud,  ebenso  schlug  der  Versuch,  die  Tuberkelbazillen  direkt  aus  der 
Driise  zu  ziichten,  fehl.  Als  der  Knabe  5  Jahre  alt  war,  wurden  ihm  die  Inguinal- 
driisen  beiderseits  exstirpiert.  Der  Gesundheitszustand  war  ausgezeichnet,  die 
Lungen  gesund.  In  der  linken  Leistenbeuge  waren  zwei,  1.8  bezw.  1.5  cm.  im 
grossten  Durchmesser  betragende  Driisen,  die  auf  dem  Durchschnitt  sich  als  aus 
einer  trockenen,  kalkig  weissen,  kreidigen  Substanz  bestehend,  erwiesen,  die  sich 
leicht  emulsionieren  liess  und  dann  eine  milchigweisse  Fliissigkeit  bildete.  Die 
Massen  waren  umgeben  von  einer  diinnen  fibrosen  Kapsel,  die  hier  und  da  Trabekeln 
ins  Innere  sandte.  Ausserdem  fanden  sich  in  der  linken  Leistenbeuge  noch  3-4 
auf  dem  Schnitt  normale  Driisen,  ebenso  waren  die  Driisen  in  der  rechten  Leisten- 
beuge normal.  Von  den  tuber kulosen  linksseitigen  Leistendriisen  wurden  3  ver- 
schiedene  Emulsionen  hergestellt,  von  jeder  von  diesen  Kulturen  angelegt  und  Tiere 
geimpft.  Das  Ausstrichpraparat  einer  dieser  Emulsionen  enthielt  4  Tuberkel- 
bazillen, 4  Meerschweinchen,  die  intraperitoneal,  und  2  Kaninchen,  die  intra venos 
bezw.  subkutan  mit  Driisenaufschwemmung  geimpft  waren,  blieben  gesund.  Ebenso 
fiel  der  direkte  Kulturversuch  negativ  aus. 

Von  einer  der  unveranderten  rechten  Inguinaldriisen  wurde  ebenfalls  eine 
Aufschwemmung  gemacht  und  damit  ein  Meerschweinchen  geimpft,  aber  auch 
dieses  blieb  gesund. 

Es  handelte  sich  also  um  einen  Fall  generalisierter  Driisentuber- 
kulose  beruhend  auf  Bazillen  des  Typus  bovinus,  der  Tendenz  zur 
Heilung  zeigte,  und  bei  dem  der  tuberkulose  Prozess  in  einigen 
Driisensystemen  auch  zur  Ausheilung  gekonmien  war. 

In  Verbindung  mit  diesem  Fall  verdient  Erwahnung  ein  interes- 
santer  Befund  von  Ungermann  -°  der  in  vollkommen  unveranderten 
Cervical,  Bronchial-  und  Mesenterialdriisen  eines  3f  Jahre  alten 
Knaben,  der  auch  sonst  keinerlel  Zeichen  von  Tuberkulose  darbot, 
Bazillen  des  Typus  bovinus  nachweisen  konnte. 

Findet  sich  nun  innerhalb  derselben  Gruppe  tuberkuloser  Erkrank- 
ungen  etwa  im  Krankheitsverlauf  oder  im  pathologisch-anatomi- 
schen  Bilde  irgend  ein  Unterschied,  der  in  einem  gegebinen  Fall 
vielleicht  schon  einen  Schluss  auf  eine  Infektion  mit  bovinen  oder 
humanen  Bazillen  erlaubte?  Dies  ist,  wie  audi  die  englische  Kom- 
mission  betont,  nicht  der  Fall.  Es  bedarf  vielmehr  in  jedem  einzelnen 
Falle  erst  der  bakteriologischen  Unterscuhung,  um  festzustellen, 
welchem  Typus  die  Tuberkelbazillen  angehoren. 

Und  doch  scheinen  sich  bei  genauerer  Vergleichung  der  auf  humanen 
Bazillen  einerseits  und  der  auf  bovinen  andererseits  beruhenden 
Falle  derselben  Gruppe  tuberkuloser  Erkrankungen  gering^  Unter- 
schiede  zu  ergeben.  So  konnte  Stanley  Griffith  durch  sorgfiiltige 
Gegeniiberstellung  von  je  14  auf  bovinen  und  auf  humanen 
Tuberkelbazillen  beruhenden  Fallen  von  primiirer  Abdominal- 
tuberkulose  der  englischen  Tuberkulosekommission,  wie   es  in  der 
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anbei  wiedergegebenen  Tabelle  von  Griffith  ^^  geschehen  ist,  nach-. 
weisen,  dass  bei  den  auf  humanen  Tuberkelbazillen  beruhenden 
Fallen  die  generalisierte  Tuberkulose  eine  schwerere  mid  weitver- 
breitetere  war  als  bei  den  Fallen  boviner  Infektion.  Bei  den  Fallen 
von  boviner  Infektion  findet  sich  19  mal,  bei  den  Fallen  von  humaner 
Infektion  dagegen  39  mal,  die  Angabe  ''Schwere  Erkrankung"  in  den 
der  Eintrittspforte  ferner  liegenden  Organen  und  Driisen. 


Table  3. — Charts  showing  extent  and  distribution  of  disease  in  cases  of  tuberculosis  in, 
children  primary  in  the  alimentary  tract,  due  (a)  to  bovine  tubercle  bacilli,  (6)  to  human 
tubercle  bacilli. 

VIRUSES  VIRULENT  FOR  BOVINES  AND  RABBITS  (GROUP  I). 

[5|c  denotes  severe  disease.    +  denotes  slight  disease.    O  denotes  "no  tuberculosis."] 


No.  of  vims. 


H.  7.  "CM.". 
H.  10.  "B.S." 


Age  of 
child. 


H.  14. 
H.  19. 
H.  20. 
H.  32. 
H.  38. 
H.  59. 
H.  64. 
H.  65. 
n.  69. 
H.  77. 
H.  88. 
H.  89. 


'F.  S."... 
'S.W.".. 
'F.L."... 
'Y.W.".. 
'J.M."... 
'L.B."... 
'M.G.".. 
'K.B.".. 
T.K."... 
'R.L."... 
•E.L."... 
'W.I.".,. 


3  years... 
1 A  years . 

4§  years . . 
2-iV  years. 
2|f  years . 
2A  years . 
lA  years. 
2J  years . . 
4A  years. 
li  years.. 
2  years . . . 
1 A  years. 
SA  years. 

4  years . . . 


Cause  of  death. 


Tuberculosis 

Peritonitis  (?),  tuber- 
culous. 

Tuberculosis 

do 

do 

do 


Broncho-pneumonia. 

Tuberculosis , 

do , 


Whooping  cough  ( 7). . 

Tuberculosis 

do 

do 

do 


O 


Serous 
surfaceSv 


O 


o 


{'% 


VIRUSES  SLIGHTLY  VIRULENT  FOR  BOVINES  AND  RABBITS  (GROUP  U). 


No.  of  virus. 


H.  (5.  "U.H." 
n.  8.  "S.C". 
H.  IS.  "T.T." 
H.3J  "E.M.' 
11.36.  "M.D.' 
H.  55.  "R.  D.' 
n.  57.  "R.J." 
II.  63.  "G.R." 

H.  70.  "N.W. 
H.  74.  "D.S." 
H.  75.  "A.H." 
H.  78.  "O.D.' 

H.  82.  "Q.F." 

H.83.  "O.C." 


Ace  of 
child. 


3  years 

11  months. 
2i»i  years . . 
3fJ  years . . 
4j  years. . . 
2A  years . . 

1  year 

7  months.. 


Cause  of  death. 


Tuberculosis. 

do 

do 

do 

do 


10  months. 
7  months.. 

7  years 

9  montlis. . 

4  years 

1 A  years., 


n  roncho-pnuemonia 

Tuberculosis 

Tul)ercul()sisand  mitral 
stenosis. 

Tuberculosis , 

do 

do , 


Tuberculosis  and  bron- 
cho-pneumonia. 

Pleurisy  and  pericardi- 
tis. 

Tuberculosis , 


Serous 
surfaces. 


«* 


(/> 


a  One  ulcer. 
b  Enlarged. 

"■  Slipht  adhesions. 
'  Slightly  iMihirKi'i. 


<  Pericardium. 

/  .\(lhorent. 

ff  One  doubtful  ulcer. 
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Sehr  bemerkenswert  ist  ferner  cler  Unterschied  im  Verhalten  der 
Bronchialdrusen,  aiif  den  Griffith  aufmerksam  raackt  hier  findet  sich 
bei  der  lafektion  mit  humanen  Bazillen  11  mal  die  Angabe  "Schwere 
Erkrankung,"  bei  der  Infektion  mit  bovinen  dagegeii  o  mal.  Umge- 
kehrt  ist  bei  der  Infektion  mit  bovinen  Bazillen  8  mal  vermerkt 
*'Keinc  Tuberkulose/'  wahrend  bei  der  humanen  Infektion  in  alien 
13  u  itersuchten  Fallen  eine  Tiberkulose  der  Bronchialdrusen  vorhan- 
den  war. 

Ferner  ergab  sich  ein  Unterschied  hinsichtlich  des  durchschnitt- 
lichen  Lebensalters  der  der  humanen  bezw.  der  bovinen  Infektion 
erlegenen  Kinder.  Fiir  die  ersteren  Falle  betragt  das  Durchschnitts- 
alter  2,  4  Jahre;  fiir  die  letzteren  Falle  3,  3  Jahre. 

Diese  interessanten  Feststellungen  von  Grifhth  sprechen  dafiir, 
dass  der  Bazillus  des  Typus  bovinus  fiir  den  Menschen  weniger 
virulent  ist  als  der  des  Typus  humanus,  eine  Ansicht,  welche  audi 
die  englische  Kommission^-  in  ihren  Schlusssatzen  vertritt,  wenn  sie 
Vom  Typus  humanus  sagt.  "to  which  he  (man)  is  seemingly  most 
prone,''  und  zu  der  sich  audi  Calmette  auf  dem  Tuberculosecongress 
in  Rom  im  September  1911  bekannt  hat,  indem  er  von  den  bovinen 
BaziUen  gesagt  hat:  "lis  sont  peu  virulents  pour  I'espece  humaine, 
mais  il  semble,  qu'absorbes  frequemment  ou  a  des  doses  massives,  ils 
soient,  dans  certains  cas,  susceptibles  d'infecter  I'homme,  surtout 
dans  le  jeune  §.ge."  Jedenfalls  geben  sie  keine  Stiitze  ab  fur  die 
gegenteilige  namentlich  von  v.  Behring  verfochtene  Ansicht,  der 
Typus  bovinus  mtisse,  da  er  fiir  alle  Versuchstiere  einschliesslich  der 
anthropoiden  Affen  virulenter  sei  als  der  humane,  auch  fiir  den 
Menschen  eine  hohere  Virulenz  zeigen.  Im  iibrigen  stunmt  die 
Voraussetzung  dieses  Deduktionsschlusses  gar  n'cht,  denn,  wie  die 
Untersuchungen  der  englischen  Kommission  iibereinstimmend  mit 
denjenigen  von  v.  Dungern  und  Smidt  ergeben  haben,  ist  der  bovine 
Bazillus  fiir  Affen  imd  insbesondere  fiir  menschenahnliche  Affen  gar 
nicht  virulenter  als  der  humane  Bazillus: 

Die  zahlreichsten  Versuche  an  Affen  sind  von  der  englischen  Tuberkulosekommis- 
aion  angestellt  worden.  Auf  Grund  ihrer  Versuche  rechnet  diese  Kommission  das 
Meerschweinchen,  die  Affen  und  den  Schimpansen  in  die  "Susceptible  Group," 
d.  h.  zu  denjenigen  Tieren,  die  fiir  beide  Typen  empfiinglich  sind.  Wahrend  sie 
jedoch  beim  Meerschweinchen  die  schon  bekannte  Tatsache  bestatigen  konnte,  dass 
die  bovinen  Bazillen  fiir  dieses  Tier  -sdrulenter  sind,  als  die  humanen — von  je  10  mit 
je  1  mg  Reinkultur  subkuten  geimpften  Meerschweinchen  hatten  die  bo\TLnen  eine 
durchschnittliche  Lebensdauer  von  56,  5  Tagen,  die  humanen  von  86,  5  Tagen — 
kommt  eie  bei  den  Affen  (Rhesus)  und  den  Schimpansen  zu  dem  Schluss,  dase  fur 
diese  Tiere  beide  Typen  von  Tuberkelbazillen  in  gleichem  Grade  virulent  sind. 
Der  Schluss,  den  A.  Stanley  Griffith  -^  aus  diesen  Versuchen  zieht,  lautet: 
"The  disease  produced  by  the  human  tubercle  bacilli  was  equal  in  severity  to  that 
produced  by  the  bovine  tubercle  bacilli  of  human  origin,  and  no  difference  was 
observed  either  in  the  naked-eye  characters  of  the  disease  or  in  the  distribution  of  the 
lesions. 


Weber.]  EINDER-   U.    MENSCHLICHEN    TUBEEKULOSE.  249 

"The  results  obtained  with  the  human  tubercle  bacillus  are  identical  also  with 
those  obtained  with  cultures  raised  directly  from  bovine  tuberculous  lesions.     *    *    * 

"The  experiments  show  therefore  that  the  human  tubercle  bacillus  is  as  virulent 
for  the  rhesus  monkey  as  the  bovine  tubercle  bacillus." 

Und  vom  Schimpansen,  der  ja  dem  Menschen  besonders  nahe  steht,  heisst  es 
(ibid.,  p.  44):  "The  chimpanzee,  like  the  rhesus  monkey,  is  therefore  very  susceptible 
both  to  the  human  and  to  the  bovine  tubercle  bacillus,  an  extremely  small  dose  of 
either  kind  of  bacillus  being  capable  of  producing  rapidly  fatal  general  tuberculosis. 
The  experiments  do  not  bring  out  any  difference  in  the  virulence  for  the  chimpanzee 
of  the  two  kinds  of  tubercle  bacilli." 

Die  mit  den  humanen  Bazillen  subkutan  geimpften  Schimpansen  gingen  sogar 
etwas  friiher  ein  als  die  mit  den  entsprechenden  Dosen  boviner  Bazillen  geimpften. 

Auch  die  Fiitterungsexperimente  an  Affen,  iiber  die  schon  im  Second  Interim 
Report,  Part  II,  Vol.  II,  p.  1164,  berichtet  worden  ist,  batten  dasselbe  Ergebnis, 
denn  Cobbett.sagt  dort:  "The  feeding  experiments  do  not  support  the  opinion  that 
bacilli  of  Group  I  (Typus  bo\dnus)  are  more  virulent  for  the  monkey  than  those  of 
Group  II  (Typus  humanus),"  und  weiter:  "There  is  therefore  no  evidence  that  one 
kind  of  bacillus  is  more  virulent  than  the  other  for  the  chimpanzee;  both  are  capable 
in  small  doses  either  by  feeding  or  subcutaneous  injection  of  causing  acute  general 
tuberculosis." 

Hiermit  stimmen  iiberein  die  Ergebnisse  der  von  v.  Dungern  und  Smidt  ^*  an 
anderen  menschen ahnlichen  Affen,  an  Gibbons  (Hylobates)  mit  pekuniarer  Unter- 
stiitzung  der  Deutschen  Reichsverwaltung  auf  Sumatra  ausgefiihrten  Versuche. 
Auch  beim  Hylobates  ergab  sich  bei  der  subkutanen  Verimpfung  von  0.01  g  Rein- 
kultur  keinerlei  Unterschied  zwischen  der  Wirkung  der  humanen  und  bovinen 
Bazillen  sowohl  was  die  Lebensdauer  der  Tiere  als  auch  was  den  pathologisch-ana- 
tomischen  Befund  betrifft;  8  mit  0.01  g  je  2  verschiedener  Stamme  des  Typus  humanus 
und  bovinus  geimpfte  Tiere  gingen  samtlich  innerhalb  35  bis  65  Tagen  ein. 

Auch  bei  der  Verftitterung  zeigten  humane  und  bovine  Bazillen  fiir  den  Gibbon 
gleiche  Virulenz.  Bei  dieser  Infektionsart  war  jedoch  das  pathologisch-anatomische 
Bild  verschieden.  Die  zwei  durch  Fiitterung  mit  bovinen  Bazillen  iufizierten 
Tiere  wiesen  Darmgeschwiire  und  verkiiste  Mesenterialdriisen  auf,  wahrend  die 
Bronchialdriisen  frei  waren;  bei  den  beiden  durch  Futterung  mit  humanen  Bazillen 
infizierten  Tieren  waren  dagegen  Darm  und  Mesenterialdrusen  frei,  wahrend  die 
Bronchialdriisen  verkast  waren  und  auch  primare  Lungenherde  bestanden.  Die 
Verfasser  sind  der  Ansicht,  dass  die  beiden  Bazillentypen  nicht  in  gleicher  Weise 
an  die  Infektionspforten  angepasst  sind. 

Viele  Wandlun^en  hat  bereits  die  Tiiberkiiloseforschung  dnrch- 
gemacht,  und  audi  die  in  den  letzten  Jahren  in  noch  nie  dagewesenem 
Umfang  und  mit  ganz  aussergewohnlichem  Eifer  durchgefiihrten 
Untersuchungen  liaben  eine  voll.stnndige  Kliirung  der  schwebenden 
Fragen  noch  nicht  herbeizul'iihien  vermocht. 

Manches  bleibt  noch  zu  tun  ul)rig.  Die  von  der  enghschen  Kom- 
mission  bei  liupus  und  Pf(M(h'tul)erkul()se  gefundenen  abgeschwiich- 
ten  Tuberkclbazillen  bedurfen  noch  der  Khirung,  auch  die  bisher 
vorHegenden  Fiille.von  Befund  boviner  Bazillen  bei  Lungenphtliise 
des  Menschen  sind  mangels^  von  Obduktionsbefunden  noch  un- 
vollstandig. 

Aber  einen  guten  Schritt  vorwarts  sind  wir  in  den  letzten  Jahren 
gekommen  und  auf  Grund  dieses  Fortschrittes  konnen  wir  die 
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Fiage,  welche  Bedeutung  der  Rindertuberkulose  f iir  die  Entstehung 
der  menschlichen  Tuberkulose  zukommt,  heute  dahin  beantworten: 

Die  Rindertuberkulose  bedeutet,  vom  Standpunkte  des  Einzelin- 
dividuums  aus  betrachtet,  fiir  die  menschliche  Gesundheit  eine 
nicht  zu  unterschatzende  Gefahr,  insofern  als  sie,  auf  den  Menschen 
iibertragen,  im  Kindesalter  eine  meist  unter  dem  Bilde  der  Futte- 
rungsinfektion  verlaufende,  gar  nicht  so  selten,  entweder  durch 
Generalisation  des  Krankheitsprozesses  oder  durch,  schwere  lokale 
Veranderungen  zum  Tode  fiihrende  Tuberkulose  hervorzurufen 
imstande  ist,  und  ausserdem,  in  allerdings  sehr  seltenen  Fallen, 
unter  dem  Bilde  so  ziemlich  jeder  anderen  Form  tuberkuloser  Erkran- 
kung  bei  Kindern  und  Erwachsenen  in  Erscheinung  treten  kann. 

Zum  Schutze  des  Einzelindividuums  sind  daher  Massnahmen 
gegen  die  vom  tuberkulosen  RLnde  drohende  Gefahr  nicht  zu  ent- 
behren. 

Ein  anderer  Masstab  ist  jedoch  in  der  Beurteilung  der  Frage 
anzulegen,  sobald  es  sich  nicht  um  das  Einzehndividium  und  die 
zum  Schutze  seiner  Gesundheit  erforderlichen  Massnahmen,  sondern 
um  ganze  Volker  und  die  Bekampfung  der  diese  bedrohenden  Volks- 
seuchen  handelt. 

In  der  Epidemiologie  der  Tuberkulose  als  Volkskrankheit,  von 
der  uns  ethnographisch-statistische  Beobachtungen  und  Untersu- 
chungen  ein  Bild  geben,  kommt  die  Rolle,  welche  die  Rindertu- 
berkulose fiir  die  Entstehung  der  Tuberkulose  des  Menschen  spielt, 
tiberhaupt  nicht  zum  Ausdruck,  sie  tritt  gegeniiber  der  Bedeutung, 
welche  dem  tuberkulosen  Menschen  als  der  gefahrhchsten  Infek- 
tionsquelle  zukommt,  vollkommen  in  den  Hintergrund. 

Beim  tuberkulosen  Menschen  hat  also  die  Bekampfung  der  Tuber- 
kulose als  Volkskrankheit,  wenn  sie  einen  in  die  Augen  springenden 
Erfolg  haben  soil,  einzusetzen. 

Von  diesem  Standpunkt  aus  betrachtete  Robert  Koch,  der  sieg- 
reiche  Feldherr  im  Kampfe  gegen  die  verheerenden  Volksseuchen, 
die  ganze  Frage  und  in  dieser  Beziehung  hat  er  bis  auf  den  heutigen 
Tag  Recht  behalten. 

Bovine  tuberculosis  presents,  in  so  far  as  the  individual  is  con- 
cerned, a  danger  to  human  health  which  must  not  be  minimized. 
"When  it  affects  human  beings,  it  usually  takes  the  form  of  an  aU- 
mentary  infection  in  children,  and  is  not  infrequently  capable  of 
producing  a  tuberculosis  which,  either  by  a  generahzation  of  the 
disease  processes  or  as  the  result  of  severe  local  changes,  leads  to 
death.  Further,  in  very  rare  cases,  it  may  appear  in  the  form  of 
practically  every  other  type  of  tubercular  affection  in  children  and 
adults. 


Weber.]  BINDER-   U.    MENSCHLICHEN    TUBERKULOSE.  251 

For  the  protection  of  the  individual,  therefore,  precautions  must 
not  be  neglected  against  the  dangers  presented  by  tuberculous  cattle. 

A  different  attitude,  however,  must  be  assumed  in  dealing  with 
the  question,  when  the  protective  arrangements  are  directed,  not 
toward  the  individual  and  the  necessary  measures  for  the  preserva- 
tion of  his  health,  but  toward  the  race  and  the  combatting  of  this 
national  scourge. 

The  epidemiology  of  tuberculosis  as  a  national  disease,  which  is 
based  on  the  results  of  ethnographic-statistical  observations  and 
researches,  shows  that  bovine  tuberculosis  does  not  play  an  appre- 
ciable part  in  the  production  of  tuberculosis  in  man  in  comparison 
with  the  significance  of  the  tuberculous  human  being  as  the  most 
dangerous  source  of  infection. 

'  Tuberkulosifl  1908  und  Berliner  klin.  Wochenschr.,  1908,  Nr.  44. 

-  Tuberkuloseaxbeiten  a.  d.  Kais.  Gesundheitsamt,  1905,  Heft  6,  und  Deutach.  mediz. 
Wochenschr.,  1905,  Nr.  40. 

'  Heymann.  Statistische  und  ethnographische  Beitrage  zur  Frage  iiber  die  Bezie- 
hungen  zwischen  Siiuglingsemahrung  und  Lungenschwindsucht.  Zeitschr.  f.  Hygiene 
u.  Infektionskrankh.,  Bd.  48,  1904,  S.  45,  u.  Weitere  Beitrage  zur  Frage  uber  die 
Beziehungen  zwischen  Sauglingsernahrung  und  Tuberkulose,  Bd.  60,  1908,  S.  424. 

*  Calmette.  Enquete  sur  I'epid^miologie  de  la  tuberculose  dans  les  colonies  fran- 
gaises.     Annales  de  I'lnstitut  Pasteur,  1912,  No.  7,  p.  497. 

«  Tuberkulose-    Arb.  a.  d.  Kais.  Gesundheitsamt,  Heft  10,  1910,  S.  1. 

« Ibid.,  Heft  12,  1912,  S.  213. 

^  Hess.  The  subsequent  health  of  children  who  drank  milk  containing  tubercle 
bacilli.    Jour,  of  Amer.  Med.  Association,  Vol.  LVI,  1911,  p.  1322. 

**  Bang.     Deutsche  Zeitschr.  f.  Tiermedizin,  Bd.  11,  1885,  S.  45. 

'  Park  and  Krumwiede.  The  relative  importance  of  the  bovine  and  human  types 
of  tubercle  bacilli  in  the  different  forms  of  human  tuberculosis.  Joxir,  of  Medical 
Research,  vol.  23,  1910,  and  vol.  25,  1911. 

'"  Neufeld,  Dold  und  Lindemann.  Ueber  Pasaageversuche  mit  menschlischem 
Tuberkulosematerial  nach  der  Methode  von  Eber.  Centralbl.  f.  Bakt.,  Abt.  1,  Orig, 
Bd.,  1912. 

"  Steffenhagen.  Vergleichende  bakteriologische  Untersuchungen  iiber  Tuber- 
kelbazillen  verechiedener  Herkunft,  Heft  11. 

Steffenhagen.     Ueber  Siiuglingstuberkulose.    Ibid. 

Weber  und  Dieterlen.  Untersuchungen  iiber  den  Typus  der  im  Auswurf  Lungen- 
kranker  vorkommenden  Tuberkelbazillen.  Virulenzpriifung  von  mittels  der  Anti- 
forminmethode  geziichteten  Tuberkelbazillen,  Tb.  Heft  12. 

Lindemann.  Untersuchungen  iiber  den  Typus  der  im  Auewurf  Lungenkranker 
vorkommenden  Tuberkelbazillen.     Ibid. 

'2  Auf  diese  3  Fiille:  Loewenstein  (Auswurf  eines  Schwindsiichtigen),  Koch  und 
Rabinowitsch  (Milz  eines  an  Miliartuberkulose  gestorbenen  Mannes),  Jancsd  u.  Elfer 
(Mesenterialdr iise  eines  8  jahrigenMiidchens)  soil  hiernicht  nahereingegangenwerden. 
Die  wenigen  bisher  vorliegenden  Falle  gestatten  noch  keinen  Schluss  auf  die  Bedeu- 
tuug  der  Hiihnertuberkelbazillen  fvir  die  menschliche  Geeundheit  zu  ziehen,  zumal 
da  die  Frage  einer  etwa  vorliegenden  Mipchinfektion  nicht  geniigend  beriicksichtigt  bt. 

"  Folgende  Korrecturfaline. 

'♦Centralbl.  f.  Hakf.,  Abt.  I,  Orig.  Bd.  G4,  1912,  S.  263. 
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"A.  Stanley  Griffith,  laveatigation  of  viruses  obtained  from  cases  of  human  tuber- 
culosis (other  than  Lupus).  Final  Report  of  the  Royal  Commission  on  Tuberculosis 
(human  and  bovine),  Part  II,  Appendix,  Vol.  I,  p.  55. 

^^  Weber,  Die  Infektion  des  Menachen  mit  den  Tuberkelbazillen  dea  Rindes  (Per- 
isuchtbazillen).  Deutsche  med.  Wochenschr.,  1906,  Nr.  49,  und  Weber  und  Taue, 
Weitere  Untersuchungen  iiber  Tuberkelbazillen  verschiedener  Herkunft  mit  be- 
sonderer  Beriicksichtigung  der  primaren  Darm-  und  Mesenterialdrusentuberkuloee. 
Tuberkulose-Arb.  a.  d.  Kais.  Gesundheitsamt,  Heft  6,  1907,  S.  15. 

^^  Cobbett,  The  pathogenic  effects  of  human  viruses.  Second  Inter.  Report, 
Part  II,  Appendix,  Vol.  II,  p.  17,  und  A.  Stanley  Griffith,  Investigation  of  viruses 
obtained  from  cases  of  human  tuberculosis  (other  than  Lupus).  Final  Report,  Part 
U,  Appendix,  Vol.  I,  p.  12  u.  18. 

^*  Jancsd  und  Elfer,  Vergleichende  Untersuchungen  mit  den  praktisch  wichtigeren 
saurefesten  Bazillen.     Beitrage  zur  Klinik  der  Tuberkulose,  Bd.  18,  1911,  S.  175. 

'9  Final  Report,  Part  II,  Appendix,  Vol.  I,  p.  108  f. 

'^°  Ungermann,  Untersuchungen  iiber  die  tuberkulose  Infektion  der  Lymphdrusen 
iin  Kindesalter.  Tuberkulose-Arbeiten  a.  d.  Kais.  Gesundheitsamt,  Heft  12,  1912, 
S.  109. 

21  Final  Report  of  the  Royal  Commission,  Part  II,  Appendix,  Vol.  I,  p.  19. 

22  Final  Report,  p.  38. 

23  Final  report,  Part  II,  Appendix,  Vol.  I,  p.  43. 

2*  V.  Dungern  und  Smidt,  Ueber  die  Wirkung  der  Tuberkulosebazillenstamme 
des  Menschen  und  des  Rindes  auf  anthropoide  Affeu.  Arb.  a.  d.  Kais.  Gesund- 
heitsamt, Bd.  23,  1906,  S.  570. 


THE  RELATION  OF  BOVINE  TUBERCULOSIS  TO  HUMAN  TUBER- 
CULOSIS. 

Prof.  G.  Sims  Woodhead,  University  of  Cambridge,  England. 

In  the  history  of  any  advance  in  medicine  we  may  usually  trace 
tliree  or  four  distinct  phases.  First  we  have  a  series  of  isolated 
observations  and,  one  might  almost  say,  visions  arising  out  of  them. 
Then  comes  the  mind  with  a  grasp  which,  noting  and  collecting  these 
observations,  makes  itself  master  of  the  whole  question  and  presents 
to  the  world  the  true  inwardness  of  what,  hitherto,  has  been  hinted 
at,  and  that  but  vaguely.  Then  come  the  patient  workers  who 
analyze,  dissect,  test,  and  correct,  and,  finally,  after  much  sifting  of 
wheat  from  chaff,  present  a  rounded-off  and  acceptable  working  plan. 

At  present,  as  regards  tuberculosis,  men  are  workhig  through 
the  third  phase,  or  are  even  entering  the  stage  at  which  Koch's  great 
work,  modified  and  corrected  perhaps,  not  on^y  by  himself  but  by 
othei-s,  is  being  accepted  and  acted  upon.  Nothing  is  more  interest- 
ing, h(jwever,  than  to  note  the  evolutionary  changes  that  have 
occurred  in  the  ophiions  of  almost  all  who  have  taken  up  the  study 
of  the  tubercle  bacillus  and  its  relation  to  tuberculosis.  Koch  and 
the  Gonnan  school,  no  less  than  Arloing  and  Calmette  of  the  French 
school,  and  EnglLsh  and  American  workers,  all,  from  time  to  time, 
soem  to  have  modified  their  opinions  on  some  of  the  great  questions 
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involved  in  the  study  of  tuberculosis  as  they  have  come  to  give  it 
greater  care  and  closer  attention. 

As  I  have  pomted  out  elsewhere,  the  late  Prof.  Koch  stated  in 
New  York  that  what  appeared  to  be  keenly  opposed  schools  of 
thought  were  gradually  coming  nearer,  and  even  into  Une  with,  one 
another;  what  might  be  called  the  British  view  was  coming  nearer 
what  is  held  in  Germany;  whilst,  on  the  other  hand,  what  might 
be  accepted  as  the  German  view,  was  approximating  more  closely 
to  British  experience.  This  dictum  has  now  received  almost  uni- 
versal acceptance,  and  nothing  has  been  more  striking  than  the 
altered  pomts  of  view  that  the  study  of  different  conditions  and 
wider  experience  have  brought  about,  and  the  modification  of  opin- 
ions on  the  modes  of  infection  that  has  been  the  outcome  of  these 
alterations  in  points  of  view.  The  profound  study  given  to  tuber- 
culosis by  multitudes  of  observers,  groups  of  these  observers  working 
in  cooperation,  has  demonstrated  most  clearly  that  tuberculosis  is  a 
disease  highly  protean  in  character.  The  study  of  a  few  cases, 
however  careful  and  accurate  that  study  may  be,  can  give  but  a  part 
of  the  information  required  in  order  that  the  disease  as  a  whole  may 
be  understood.  Any  generaUzation  formed  without  an  enormous 
experience  of  the  different  types  of  the  disease  must  necessarily  be 
incomplete  and  even  inaccurate.  Take  the  question  of  the  convey- 
ance of  infection  by  the  alimentary  canal,  for  example.  Are  the 
opinions  held  to-day  those  that  were  in  vogue  three  or  four  years 
ago  even  amongst  those  actually  engaged  on  the  study  of  intestinal 
uifection  ?  Or,  again,  can  those  who  have  studied  the  facts  concern- 
mg  bovine  and  human  infection  in  tuberculosis  mamtain  the  same 
attitude  as  regards  the  different  forms  of  tuberculosis  that  they  held 
10  years  ago  ?  Have  not  the  experiments  devised  and  carried  out 
to  determine  whether  we  were  dealing  with  modified,  bovine,  or 
human  baciUi  or  with  mixed  bacilh  of  these  two  types  rendered  it 
necessary  for  us  to  review  our  ideas  and  conceptions  concerning  the 
question  of  modification  of  type  both  as  regards  morphology  and 
virulence  ? 

Those  who  study  the  records  of  the  British  Royal  Commission  will 
find  that  the  commissioners  were  unwiUing  to  commit  themselves, 
on  the  one  liand,  to  any  hypothesis  of  such  modification  or,  on  the 
other,  to  any  hypothesis  as  to  mixtures  of  types  of  baciUi,  until  the 
very  end  of  their  investigation,  when  they  could  utilize  the  results  of 
their  eight  or  nine  yeare'  experiments,  observations,  and  experience- 
Even  at  the  last,  although  they  were  able  to  obtain  scarcely  a 
fragment  of  experimental  evidence  in  favor  of  modification,  and 
although  they  were  able  to  prove  that  many  of  what  might,  in  the 
first  instance,  have  been  looked  upon  as  typical  tubercle  bacilU  wore 
really  mixtures  of  dilToront  types,  they  still  felt  justified  (in  view  of 
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the  amount  of  indirect  evidence  of  modification  to  be  gathered  from 
the  study  of  the  baciUi  separated  from  cases  of  tuberculous  lupus 
and  from  cases  of  equine  tuberculosis)  in  looking  forward  to,  and  even 
devising,  further  experiments  and  new  methods  of  determining 
whether  evidence  of  such  modification  does  or  does  not  exist. 

There  seems  to  be,  may  I  here  point  out,  a  feeling  on  the  part  of 
some  of  those  who  have  followed  the  work  of  the  German  and  the 
British  commissions  on  tuberculosis  that,  as  the  commissions  have 
arrived  at  somewhat  different  conclusions,  the  results  of  their  experi- 
ments must  have  been  equally  divergent.  This,  however,  is  to  my 
mind  a  misconception  of  the  true  state  of  affairs,  for  those  who  have 
taken  the  trouble  to  follow  in  detail  the  work  of  the  two  commissions 
can  not  but  be  impressed  by  the  marked  similarity  of  the  results 
obtained.  There  appears  to  be  scarcely  an  observation  made  by 
one  commission  that  has  not  been  made  at  some  time  or  other  by  its 
fellow.  Please  do  not  misunderstand  me.  I  do  not  maintain  that 
the  same  observations  have  been  made  with  equal  frequency,  or  that 
the  same  conclusions  have  been  drawn  from  these  observations; 
that  would  be  too  much  to  expect  from  men  differing  in  mental 
constitution,  outlook,  and  experience,  and  placed,  moreover,  in 
different  surroundings.  Their  conclusions  could  never  be  the  same, 
should  the  observations  differ  ever  so  slightly,  but  they  are  sufficiently 
in  accord  to  compel  us  to  reaUze  that  where  differences  do  occur  some 
local  or  other  condition  must  be  found  for  their  explanation. 

For  my  own  part,  I  believe  that  even  in  different  parts  of  Great 
Britain  tuberculosis  differs  in  type,  and  that  bovine  and  human 
tuberculoses  manifest  themselves  in  different  proportion,  and  even 
in  different  fashion,  say,  in  Edinburgh,  and  in  London,  in  Manchester, 
and  in  Cambridge;  and  I  am  satisfied  that,  if  in  a  small  country 
like  ours  there  are  these  local  variations,  they  may  also  be  demon- 
strated in  other  countries  covering  greater  areas. 

All  observers  agree  that  cases  of  pulmonary  tuberculosis  are,  as  a 
rule,  but  the  result  of  direct  infection  from  individual  to  individual 
with  the  "human  type"  of  tubercle  bacillus.  How  are  we  to  explain 
the  statement  made  at  the  last  Congress  on  Tuberculosis,  at  Rome, 
that  although  the  investigators  of  the  British  Royal  Commission  suc- 
ceeded in  isolating  bovine  tubercle  bacilli  from  the  ordinary  sputa  of  2 
out  of  28  cases  of  pulmonary  phthisis,  systematically  and  carefully  ex- 
amined, with  all  possible  precaution,  only  some  two  or  three  such  cases 
of  infection  are  recorded  among  nearly  800  similar  cases  examined 
in  Germany,  France,  the  United  States,  and  elsewhere?  It  surely 
can  not  be  merely  a  question  of  technique.  Again,  how  is  it  that 
in  London  such  a  com})aratively  small  number  of  cases  of  bone  tuber- 
culosis, in  which  bovine  bacilli  can  be  demonstrated,  were  collected 
by  the  Royal  Commission;  whilst  in  Edinburgh,  all  observations, 
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from  those  first  made  by  me  in  the  eighties  of  the  last  century,  down 
to  those  recently  made  by  StUes,  Ritchie,  Fraser,  Mitchell,  Miller, 
and  others,  point  to  a  much  larger  proportion  of  cases  of  bone  tuber- 
culosis in  which  bovine  infection  appears  to  play  the  important 
etiological  part? 

While  agreeing  that  it  would  be  folly  to  accept  all  tuberculosis  of 
the  alimentary  canal  as  resulting  from  bovine  infection,  it  can  un- 
doubtedly be  demonstrated  that  a  considerable  proportion  of  cases 
of  tuberculosis  of  the  alimentary  canal  and  of  the  adjacent  lymphatic 
glands  come  into  being  as  the  result  of  such  infection.  Dr.  Scur- 
field,  of  Sheffield,  maintains,  with  a  certaia  show  of  reason,  that  tuber- 
culosis of  the  alimentary  canal  in  children  may  be  contracted  from 
infective  material  contained  in  the  filth  collecting  on  floors,  furniture, 
and  the  like.  Further,  it  has  to  be  remembered  that  in  the  very  class 
of  children  in  which  alimentary  tuberculosis  is  most  rife  a  compara- 
tively small  amount  of  mUk  is  consumed,  and  we  know  that  in  most 
cases  what  may  be  called  massive  infection  is  essential  for  the  produc- 
tion of  tuberculosis  of  the  alimentary  tract  in  healthy  children,  the 
amount  of  infective  material  necessary  to  set  up  the  disease  diminish- 
ing with  the  increase  of  facilities  for  entrance  of  the  bacilU  resulting 
from  malnutrition  and  from  inflammatory  and  other  lesions  of  the 
mucous  membrane.  In  spite  of  all  this,  the  very  great  amount  of 
experimental  evidence  now  at  our  disposal  having  been  carefully 
worked  over,  it  appears  to  me  that  the  only  difference  of  opinion 
that  continues  in  regard  to  this  matter  is  as  to  the  proportion  and 
exact  nature  of  the  cases  of  bovine  tuberculosis  that  may  occur  at 
different  ages  and  in  different  positions  in  the  human  subject;  there 
can  be  no  doubt  that  such  infection  does  take  place,  that  it  occurs 
especially  in  the  early  years  of  life,  and  that  it  may  affect,  not 
only  the  alimentary  tract  with  its  associated  glands,  but  also  the 
bones,  and  even  the  lungs.  There  are,  of  course,  differences,  and 
very  great  differences,  of  opinion  as  to  the  relative  importance 
and  the  amount  of  infection  under  these  different  conditions,  and  in 
these  various  positions,  but  the  fundamental  fact  is  accepted  by  all. 

Del^pine,  in  his  address  at  the  Fourth  Annual  Conference  of  the 
National  Association  for  the  Prevention  of  Consumption,  in  1912, 
insists  that  many  workers  approaching  this  matter  from  different 
standpoints  have  shown  very  conclusively  'that  bovine  tuberculosis 
must  be  considered  a  source  of  danger  to  man  and  more  especially 
to  infants."  He  goes  on  to  say  that  "several  observers,"  especially 
the  Royal  Commission  on  Tuberculosis,  "believe  that  there  are  essen- 
tial differences  between  human  and  bovine  tuberculosis,  but  they 
admit  that  man  is  liable  to  both  forms  of  the  disease."  Much  of 
the  evidence  bearing  on  the  question  of  identity  and  reciprocal  iufee- 
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tion  has  been  based  on  clinical,  anatomical,  morphological,  and 
physiological  observations,  and  on  general  experimental  work. 
Fragmentary  statistical  evidence  has  also  been  brought  forward, 
but  nothing  so  complete  or  convincing  as  that  supplied  by  Muller, 
in  Germany,  and  Newsholme  and  Delepine  in  this  country.  Many 
years  ago,  I  collected  a  number  of  statistics  from  the  Sick  Children's 
Hospital,  Edinburgh,  as  to  the  post-mortem  findings  in  tuberculous 
children.  These  have  been  included  in  a  series  brought  together  by 
Dr.  Bovaird,  of  New  York,  who  refers  to  1,161  post-mortem  examina- 
tion of  tuberculous  children,  among  which  he  found  236,  or  2.03 
per  cent,  suffering  from  primary  intestinal  tuberculosis,  figures  that 
correspond  fairly  closely  with  mine  published  in  1887. 

In  the  early  days  of  the  history  of  the  tubercle  bacillus,  no  distinc- 
tion, as  regards  then*  capacity  to  infect  man  and  animals,  was  made 
between  the  bacillus  of  bovine  origin  and  that  derived  from  the  human 
subject.  Even  Koch  made  no  such  distinction,  and  when  ''human" 
bacilli  were  found  in  the  milk  of  cattle,  they  were  at  once  accepted 
as  the  cause  of  much  of  the  glandular  abdominal  and  bone  tubercu- 
losis met  with  in  children,  and  even  of  some  of  the  tuberculosis  met 
with  in  adults.  Within  a  couple  of  years  after  Koch's  great  demon- 
stration, however,  E.  Klein  announced  that  he  had  been  able  to  make 
out  certain  well-marked  features  by  which  he  could  distinguish  the 
human  tubercle  bacillus  from  the  bovine  type.  He  laid  special  stress 
upon  the  morphology  of  the  organisms  in  this  connection,  and  also 
upon  their  power  of  growth  at  different  temperatures.  Here  the 
matter  rested  for  at  least  a  dozen  years,  and  it  was  generally  accepted 
that  even  if  the  two  types  of  bacilli  were  not  identical,  both  were  able 
to  produce  tuberculosis  in  bo  vines  and  in  the  human  subject.  Then, 
however,  Dinwiddie,  among  the  veterinarians,  and  Theobald  Smith, 
from  the  human  side,  again  challenged  the  holders  of  the  hypothesis 
of  identity,  and  were  supported,  somewhat  half-heartedly,  no  doubt, 
by  several  writers,  but  it  was  not  until  1901  that  Koch,  assisted  by 
Schultz,  set  the  heather  ablaze. 

What  are  the  possible  sources  of  infection  by  the  bovine  types  of 
tubercle  bacillus?  A  most  important  question  in  regard  to  the 
infectivity  of  the  milk  and  feces  of  naturally  infected  tuberculous 
cows — cows  that  had  contracted  the  disease  in  the  ordinary  way — is 
answered  by  the  experiments  conducted  with  great  care  and  pre- 
cision by  Dr.  F.  GriflTith.  It  has  been  generally  accepted  that  the 
milk  from  cows  in  which  the  udder  is  manifestly  tuberculous  con- 
tains tubercle  bacUli,  but  there  still  was  considerable  difference  of 
opinion  as  to  the  amount  of  danger,  if  any,  that  attaches  to  the  milk 
of  tuberculous  cows  in  whicli  the  udder  presents  no  evidence  of  disease, 
especially  in  cases  in  which  such  obvious  symptoms  of  tuberculosis 
as  emaciation  and  cough  are  present,  and  in  those  in  which  these  con- 
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ditions  are  absent,  and  in  which  the  disease  can  be  recognized  during 
life  only  by  means  of  the  "tuberculin  test." 

Only  six  cows  were  examined  for  the  commission,  but  these  were 
submitted  to  the  most  minute  investigation.  None  of  them  showed 
any  disease  of  the  udder* during  life,  and  after  slaughtering,  although 
careful  search  was  made  for  tuberculous  lesions  and  tubercle  bacilli 
in  the  udder,  none  were  found,  except  in  one  case,  in  which  one- 
quarter  of  the  udder  showed  four  small  nodules  that  could  not  pos- 
sibly have  been  detected  in  the  living  animal. 

In  three  of  the  animals,  including  the  above-mentioned  cow, 
clinical  symptoms  of  tuberculosis  were  present,  and  in  the  milk 
tubercle  bacUli  could  readily  be  found.  In  the  other  tlu-ee,  in  which 
the  disease  could  be  diagnosed  only  by  tuberculin,  no  effective 
tubercle  bacUli  were  found. 

Whether  the  faeces  of  tuberculous  cows  are  infective  or  not  is  a 
matter  of  no  small  moment;  indeed,  much  importance  has  been 
ascribed  to  it  by  American  wi-iters.  ''Dii't"  of  various  kinds,  some 
of  it  undoubtedly  coming  from  the  cows  within  the  sheds  in  which  the 
milking  is  done,  is  almost  constantly  present  in  milk  as  it  reaches  the 
consumer.  Certainly,  the  evidence  collected  by  the  commission 
appears  to  show  that  cows,  suffering  from  extensive  tuberculosis  of 
the  lungs,  in  the  act  of  coughing  displace  and  discharge  numbers  of 
bacilli  from  the  air  spaces  and  passages  into  the  pharynx,  and,  the 
sputum  being  swallowed,  the  contained  bacilli  pass  mto  the  stomach 
and  intestine.  These  bacilli,  alive  or  dead,  appear  in  the  feces, 
whence  they  may  infect  both  human  and  bovine  animals. 

It  has  been  demonstrated  that,  injected  subcutaneously,  into 
calves,  in  doses  of  50  milligrams  of  culture  under  three  weeks  old,  the 
"human"  tubercle  bacillus  rarely  produces  progressive  tuberculosis, 
and  the  animal  remains  in  fairly  good  health.  At  the  seat  of  inocula- 
tion there  is  usually  a  larger  or  smaller  local  lesion,  which  ultimately 
becomes  firm  and  fibrous,  and  often  contains  a  cyst.  A  few  caseous 
or  calcareous  nodules  may  bo  met  with  in  the  glands  nearest  the  scat 
of  inoculation,  or  in  one  or  several  of  the  internal  organs;  but  these 
may  all  be  looked  upon  as  strictly  localized  and  retrogressive  tu])er- 
culous  lesions.  In  only  about  50  per  cent  of  the  animals  inoculated 
was  the  extension  beyond  the  nearest  glands. 

Of  the  bovme  bacillus,  a  dose  of  50  milligrams  of  a  S-weeks-old 
culture,  injected  subcutaneously  into  the  neck  of  a  calf,  produces 
generalized  tuberculosis,  which  usiiallj^  proves  fatal  within  eight 
weeks.  At  the  point  of  injection  is  a  caseous  infiltrating  mass  which 
may  become  a  regular  abscess.  The  neighboring  lymphatic  glanils 
become  enlarged  and  caseous,  while  the  more  distant  glands  are  also 
affected,  and  often  caseous,  thouijh  to  a  less  extent.     Most  of  the 
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important  viscera  and  serous  membranes  of  the  body  cavities  are 
usually  studded  with  tubercles,  which  are  often  caseous. 

The  human  bacUlus,  slightly  virulent  for  the  calf,  is  also  but 
slightly  virulent  for  rabbits,  and,  in  carrying  out  investigations  as  to 
the  type  of  bacillus  with  which  we  are  dealing,  I  am  satisfied  that 
Weber's  method  as  modified  by  Stanley  Griffith  gives  most  reliable 
indications. 

A  dose  of  0.01  miUigram  of  the  bovine  tubercle  baciUus,  injected 
subcutaneously,  causes  death  from  acute  and  generahzed  tubercu- 
losis within  five  weeks,  though  the  same  dose  of  the  human  tubercle 
bacillus  never  produced  death  within  three  months,  while  subcuta- 
neous inoculation  of  10  milligrams  of  the  bovine  tubercle  bacillus 
into  the  rabbit  causes  the  death  of  that  animal  from  acute  generalized 
tuberculosis  in  from  28  to  101  days.  The  same  dose  of  the  human 
tubercle  bacillus,  however,  killed  only  in  periods  varying  from  94  to 
725  days.  Fiebiger  and  Jensen  appear  to  be  inclined  to  doubt  the 
value  of  this  test,  but  the  experience  of  the  commissioners  on  this 
point  is  so  definite  that  it  would  be  necessary  to  bring  forward  more 
than  negative  evidence  to  overthrow  the  very  positive  evidence 
adduced  on  this  point.  I  give  these  tests  in  full  in  order  that  you 
may  have  before  you  the  nature  of  our  virulence  tests. 

Now,  may  I  call  to  mind  the  cases  examined  by  our  commissioners 
in  which  bovine  tubercle  bacilli  were  isolated  from,  and  considered 
to  be  the  cause  of,  tuberculous  lesions  in  the  human  subject. 

From  28  cases  of  pulmonary  tuberculosis  being  treated  in  hospital, 
sputum  was  collected,  under  the  most  rigid  conditions,  in  order  to 
exclude  the  possibility  of  infection  from  the  food.  Two  of  them  con- 
tained the  "bovine  tubercle  bacillus,"  which  gave  the  characteristic 
culture  appearances  on  artificial  media,  had  the  dysgonic  growth  of 
the  bovine  type  of  bacillus,  and  produced  fatal  generalized  tubercu- 
losis, both  in  calves  and  in  rabbits.  No  eugonic  human  tubercle 
bacilli  could  be  found  in  either  of  these  sputa. 

As  at  the  Washington  Congress  on  Tuberculosis  special  attention 
was  directed  by  the  late  Prof.  Koch  to  the  question  of  the  type  of 
bacilli  met  with  in  the  sputa  of  tuberculous  patients,  a  short  abstract 
of  these  cases,  drawn  up  from  the  Appendix  to  the  Final  Report  of  the 
Royal  Commission  on  Tuberculosis,  Volume  I,  pages  149  to  152, 
may  not  be  out  of  place: 

From  one  of  these  two  patientp  virus  H.  27,  "R,"  specimens  were  collected  on  four 
separate  occasions  at  intervals  of  76,  117,  and  118  days.  Cultures  were  obtained 
direct  from  the  sputum,  on  each  occasion,  but  only  "bovine"  bacilli  could  be  sepa- 
rated. This  patient,  aet.  21  years,  unmarried,  was  a  butcher  who  had  suffered  from 
pneumonia  and  pleurisy  10  months  before  admission  to  hospital  on  February  3,  1909, 
and  had  suffered  from  cough  ever  since.  \N'lien  examined,  the  patient  presented 
signs  of  consolidation  of  the  upper  part  of  the  lower  lobe  of  the  left  lung.    The  breath 
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sounds  were  weak;  there  were  no  crepitations,  and  no  signs  of  cavitation;  the  right 
lung  was  apparently  normal.  The  temperature  varied  between  97"  F.  (36.1°  C.) 
and  normal;  it  had  never  risen  above  99.5°  F.  (37.5°  C),  and  this  had  been  reached 
on  one  or  two  occasions  only.  The  sputum  was  first  collected  for  experiment  eight 
days  after  the  patient  was  admitted  to  hospital.  Guinea  pigs,  calves,  and  rabbits 
were  inoculated  both  with  the  original  material,  and,  from  time  to  time,  with  cultures, 
and  on  every  occasion  the  cultures  investigated  obtained  from  the  sputum  of  this 
patient  were  identical  in  cultural  characters  and  virulence  with  the  bovine  tubercle 
bacillus,  as  tested  on  the  first  and  third  occasions  on  calves  and  rabbits,  and  on  the 
second  and  fourth  occasions  on  rabbits  only.  This  patient  went  to  a  sanatorium  con- 
nected with  the  hospital  in  August,  1909,  returning  home  in  the  following  October, 
where  he  died  on  the  22d  of  December  of  the  same  year,  six  months  after  the  last 
specimen  of  sputum  had  been  collected.  No  clinical  exddence  was  noted  of  any  dis- 
ease other  than  pulmonary  tuberculosis.  There  was  no  hemoptysis  at  any  time.  It 
was  not  possible,  however,  to  obtain  a  post-mortem  examination. 

The  second  \'irus,  H.  128  "D.  D.,"  gi\Tiig  similar  results,  was  obtained  from  the 
sputum  of  a  patient,  a  man  aet.  31  years,  unmarried,  a  bricklayer,  who  was  admitted 
to  hospital  on  20th  of  January,  1909.  No  family  history  was  taken.  The  patient  had 
had  pneumonia  on  the  left  side  11  years,  and  pleurisy  four  months  before  admission. 
He  had  had  slight  hemorrhages,  each  lasting  for  a  few  days,  some  time  before  admis- 
sion, and  had  suffered  from  night  sweats,  but  had  no  cough.  On  examination  signs  of 
infiltration  of  the  whole  of  the  upper  lobe  of  the  right  lung,  with  consolidation  of  the 
apex,  and  weak  breath  sounds  with  increased  vocal  resonance  over  the  upper  lobe  of 
the  left  lung  were  noted.  There  were  no  signs  of  ca\dties.  The  temperature  showed 
a  slight  diurnal  variation,  but  no  rise  above  99°  F.  (37.2°  C).  The  patient's  condi- 
tion improved  in  hospital,  and  he  gained  in  weight.  Sputum  was  first  collected  for 
experiment  on  11th  of  February,  1909,  and  again  on  9th  of  June  of  the  same  year. 
The  cultures  obtained  from  both  of  the  sputa  were  identical,  both  in  cultural  charac- 
ters and  in  virulence  for  the  calf  and  the  rabbit,  with  the  bovine  tubercle  bacillus. 
This  patient  also  went  to  a  sanatorium  in  August,  1909,  but  returned  home  early  in 
November  without  having  shown  any  sign  of  improvement.  At  this  later  date  he 
was  suffering  from  hemoptysis  and  hematemesis,  with  acute  enteritis.  He  died  on 
14th  of  November,  1909,  five  months  after  the  last  specimen  of  sputum  had  been  col- 
lected.   An  unsuccessful  attempt  was  made  to  obtain  a  post-mortem  examination. 

What  further  evidence  have  we  ?  Of  the  organs  and  tissues  of  108 
cases  of  tuberculosis  examined  by  the  commission,  in  2  cases,  1 
in  which  the  bronchial  glands  and  the  spleen  were  affected,  and  in 
a  case  in  wliich  the  broncliial  glands,  meninges,  lung,  and  mesenteric 
glands  were  all  affected,  both  human  and  bovine  bacilli  were  found. 
Of  29  cases  of  primary  abdominal  tuberculosis,  14  yielded  bovine 
tubercle  bacilh  only,  whilst  in  2  cases  both  types  of  bacilli  were 
demonstrated  and  separated.  Of  the  14  cases  containing  the  bovine 
bacillus,  10  were  children  between  1  and  3  years  of  age,  3  between 
4  and  5,  and  1,  8  years  of  age,  and  of  the  14  cases,  6  died  from  gen- 
eralized tuberculosis,  2  from  tuberculous  peritonitis,  and  3  from 
tuberculous  meningitis. 

In  view  of  the  experience  of  some  of  our  most  reliable  surgeons, 
it  is  interesting  to  find  that  of  14  cases  iu  wliicli  Ixmc  ami  joints  were 
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affected,  from  which  the  scrapings  of  the  joint  and  the  discharge 
from  the  luinbar,  scapular,  sacral,  and  rib  abscesses  were  examined, 
only  one  case  gave  the  bovine  bacillus,  and  it  was  accompanied 
by  the  human  type  of  bacillus. 

Thus  it  is  seen  that  of  the  108  cases  of  human  tuberculosis  investi- 
gated, 19  yielded  "bovine  tubercle  bacilli"  only,  whilst  in  5  both 
types  were  undoubtedly  present. 

A  careful  analysis  of  the  cases  in  which  the  bovine  tubercle  bacillus 
was  found  discloses  evidence  of  infection  through  the  alimentary 
canal;  i.  e.,  much  of  it  is  cervical  gland  tuberculosis  and  primary 
abdominal  tuberculosis.  In  38  such  cases  it  is  found  that  17  are 
due  to  the  bovine  tubercle  bacillus  alone,  but  in  2  others  both  types 
of  organism  are  present,  whilst  of  the  primary  abdominal  cases  alone, 
of  which  there  are  29,  the  bovine  bacillus  is  present  in  16,  and  in  14 
(nearly  50  per  cent)  it  is  the  sole  infective  agent  present. 

A  most  interesting  group  of  cases  is  that  included  under  the  term 
"lupus."  In  only  one  of  a  number  of  cases  of  this  disease  was  a 
bovine  bacillus,  fully  A-irulent  for  the  rabbit,  calf,  monkey,  and 
guinea  pig,  found  and  isolated.  In  6  cases  the  bacilh  separated  had 
the  morphological  and  cultural  characteristics  of  the  bovine  bacilU, 
but  all  of  them  had  a  lower  virulence  for  the  calf  than  had  the  bacilli 
obtained  from  bovine  sources.  In  rabbits  they  produced  generalized 
tuberculosis,  which,  however,  ran  a  much  slower  course  than  that 
produced  by  the  true  bovine  bacillus., 

One  other  member  of  this  group  grew  like  the  bovine  bacillus,  but 
had  a  low  virulence  for  the  calf — not  higher  than  that  of  the  human 
tubercle  bacillus;  it  was  very  slightly  more  virulent  for  the  rabbit, 
producing  fatal  tuberculosis  when  injected  intravenously,  and  when 
injected  subcutancously  produced  chronic  tuberculosis. 

Another  bacillus  of  this  group,  also  growing  like  the  bovine  bacillus, 
but  with  a  slightly  pigmented  growth  on  serum,  had  a  virulence  for 
the  calf  about  equal  to  that  of  the  bacillus  of  human  tuberculosis, 
whilst  for  the  rabbit  its  virulence  was  lower  than  that  of  either  the 
bovine  or  the  human  tubercle  bacillus. 

It  has  been  suggested  that  these  bacilli  are  modified  "bovine" 
tubercle  bacilli,  the  modification  resulting  from  the  residence  in  tissue 
in  which  tlie  oi-ganisms  can  not  retain  their  origuial  virulence  and 
other  bovine  cliaracteristics.  Should  these  be  accepted  as  of 
"bovine"  type  it  would  increase  the  percentage  of  bovine  infections 
considerably. 

To  this  interesting  group  of  cases  may  be  added  64  cases  of  swine 
tuberculosis  and  .5  cases  of  equine  tuberculosis.  In  the  localized 
tuberculosis  of  the  pig  the  bovine  bacillus  was  the  agent  at  work  in 
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18  cases  out  of  26,  and,  in  generalized  tuberculosis  of  swine  the  bovine 
bacillus  alone  was  found  in  32  out  of  the  33  cases;  in  the  other  case, 
there  was  a  mixed  infection  by  both  the  avian  and  the  bovine  bacillus. 
In  50  out  of  the  59  cases,  then,  the  bovine  bacillus  only  was  found, 
and  in  one  there  was  mixed  avian  and  bovine  infection.^ 

All  of  these  50  bovme  cases  gave  cultures  identical  in  all  features 
with  those  described  above  as  being  characteristic  of  the  bovine 
tubercle  bacillus,  and,  with  one  exception,  they  all  had  the  full  bovine 
virulence. 

Tuberculosis  of  the  horse  resembles  tuberculosis  of  swine  in  so  far 
that  it  is  primarily  an  infection  of  the  glands  and  organs  associated 
with  the  alimentary  tract.  In  one  of  the  five  cases  examined,  there 
were  tuberculous  lesions  in  the  mesenteric  glands  and  spleen,  in  one, 
the  mesenteric  glands  alone  were  involved,  in  a  third,  the  spleen  was 
the  only  organ  mvolved,  whilst  in  the  two  remauiing  cases  the 
mesenteric  glands,  spleen,  and  lungs  were  all  affected.  All  the  cases. 
then,  were  almientary  tract  infections. 

The  bacilli  isolated  from  three  of  the  viruses  were  similar  to  the 
bovine  tubercle  bacillus  in  tlieir  virulence  for  rabbits  and  guinea  pigs; 
two  of  them,  tested  on  calves  and  pigs,  produced  generalized  fatal 
tuberculosis,  but  the  bacdli  isolated  from  the  other  two  of  the  five 
viruses  closely  resembled  eacli  other  in  the  following  points:  The 
bacUU,  although  they  had  the  cultural  characteristics  of  the  bovine 
tubercle  bacillus,  differed  from  it,  in  that  they  did  not  produce  an 
acute  disease  in  calves  when  doses  of  50  milligrams  of  culture  were 
given  subcutaneously.  Less  severe  disease  was  produced  by  them 
than  by  the  bovine  bacillus  when  injected  into  rabbits  and  monkeys; 
and  although  they  were  capable  of  producing  acute  disease  in  pigs 
and  guinea  pigs,  these  animals  survived  longer  after  inoculation  than 
did  similar  animals  inoculated  mth  the  bovine  tubercle  bacillus.  On 
the  whole,  however,  the  properties  of  these  viruses  resembled  those 
of  the  bovine  bacillus  more  closely  than  tliey  did  those  of  the  human 
or  avian  type.  : 

Finally,  a  culture  isolated  direct  from  the  mesenteric  gland  of  a 
cat,  grew  like  the  bovine  tubercle  bacillus,  and  produced  fatal  gener- 
alized tuberculosis  in  rabbits. 

The  cases  of  lupus  and  equine  tvd>erculosis  are,  as  has  frequently 
been  pointed  out,  of  special  interest  in  so  far  that,  from  some  of  them 
tubercle  l)acilli  of  apparently  protean  characters,  cultural  and  patho- 
logical, have  been  sepuratod.  Stability  is  characteristic  of  most  of 
the  forms  separated  from  tlie  visceral  organs  of  tlie  human  subject 
on  the  ono  liand  and  of  tjie  bovine  animal  on  the  other,  but  certain 
of  the  bacilli  cultivated  from  the  lupu-^  lesions  and  from  fclie  visceral 
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organs  of  the  horse  appear  to  be  in  a  condition  of  unstable  equilib- 
rium, since  such  diverse  degrees  of  virulence  and  morphological  fea- 
tures are  found  in  the  series;  whilst  in  a  few  cases  actual  modifica- 
tions, even  during  cultivation  in  the  laboratory,  has  been  suspected, 
even  though  actual  demonstration  can  scarcely  be  said  to  have  been 
accomplished.  The  forms  found  and  demonstrated  are,  however, 
sufficient  to  provide  intermediatelinks  between  what,  by  some,  are 
held  to  be  distinct  and  separate  types.  They  tims  afford  evidence, 
indirect  though  it  be,  that  there  is  a  possibility  of  modification,  per- 
haps very  slow  and  gradual  and  under  conditions  not  yet  attainable 
in  experimental  work,  of  the  ''human"  type  of  tubercle  bacilli  to  the 
''bovine,"  or,  conversely,  from  the  bovine  to  the  human  type.  For 
our  special  purpose,  the  answer  to  the  third  term  of  reference  to  the 
Royal  Commission  is  the  only  one  that  is  of  importance;  in  this  it  is 
asserted  that,  although  only  rarely  has  a  pulmonary  lesion  in  man 
yielded  the  bovine  bacUlus,  in  nearly  one-half  of  the  examined  cases 
of  young  children  dying  of  primary  abdominal  tuberculosis,  the  fatal 
lesion  could  be  referred  to  the  bovine  bacillus  alone;  and  that,  of 
children  and  adolescents  suffering  from  cervical  gland  tuberculosis, 
a  large  proportion  of  the  cases  examined  were  the  result  of  infection 
with  the  bovine  tubercle  bacillus.  Also,  that  (a)  a  considerable  pro- 
portion of  the  tuberculosis  affecting  children  is  of  bovine  origin,  more 
particularly  that  wliich  affects,  primarily,  the  abdominal  organs  and 
the  cervical  glands;  (b)  both  these  forms  of  tuberculosis  are  often  due 
to  ingestion  of  tuberculous  infective  material;  and  (c)  much  of  the 
tuberculosis  of  childhood  must  be  ascribed  to  infection  with  tubercle 
bacilli  of  the  bovine  type  transmitted  to  the  child  in  meals  consisting 
largely  of  the  milk  of  the  cow. 

Finally,  may  I  be  allowed  to  conclude  as  I  hoped  to  be  able  to  con- 
clude in  Berlin  in  July  of  this  year.  Dr.  Weber,  in  a  recent  paper, 
has  provided  us  with  a  very  judicial  and  judicious  summaiy  of  a  great 
part  of  this  complicated  subject,  and  I  agree  that,  if  we  take  as  a 
standard  the  figures  collected  by  Prof.  Kossel  and  by  Dr.  Weber,  the 
percentage,  of  tuberculous  cases  deriving  their  origin  from  a  bovine 
source  is  small  though,  I  hold,  by  no  means  unimportant.  If  the  pul- 
monary cases  alone  are  considered,  the  case  for  bovine  infection 
receives  from  these  figures  still  less  support;  but  when  we  take  the 
British  Royal  (Commission  figures,  it  comes  out  that  something  Hke 
7  per  cent  of  the  whole  of  the  cases  of  tuberculosis  examined  were  the 
result  of  bovine  infection,  and  that,  of  the  sputa  from  a  series  of  cases 
of  pulmonary  tuberculosis,  2  out  of  27  contained  nothing  but  bovine 
baciUi.  From  tliis  it  is  evident  that  in  London,  at  any  rate,  the 
bovine  bacillus  has  a  r61e  not  so  subordinate  as  would  appear  from 
the  consideration  of  figures  collected  over  wider  areas  (4  or  5  out  of 
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about  800);  whilst  in  my  opinion — though  it  is  very  unsafe  to 
prophesy — ^it  will  be  found  that  in  Edinburgh  the  bovine  type  of 
bacillus  plays  a  still  more  important  part.  On  some  of  the  points  here 
raised  there  may  be  differences  of  opinion  amongst  us,  but  on  one 
point  we  are  still  agreed;  that  in  the  light  of  present  knowledge  we 
must  wage  unceasing  warfare  on  pulmonary  tuberculosis  and  that 
one  of  our  great  aims  must  be  the  diminution  of  what  is  recognized 
under  the  term  "massive  infection."  That  being  the  case,  and 
whatever  may  be  the  state  of  matters  elsewhere,  our  experience  in 
England  compels  us  to  the  conclusion  that  one  of  the  carriers  of  this 
massive  infection  is  milk  from  the  tuberculous  cow,  and  we  realize 
that  amongst  the  preventive  measures  to  be  taken  must  be  the  elimi- 
nation of  such  source  of  infection. 

I  now  come  to  a  most  interesting  method  of  attacking  the  problem 
of  determining  the  relative  importance  of  the  bovine  bacillus  in  the 
production  of  tuberculosis  in  the  human  subject,  a  method  elaborated 
by  Prof.  Delepine,  of  Manchester.  Del^pine  assumes  that  if  reUable 
statistics  can  be  obtained  as  to  the  number  of  deaths  from  tubercu- 
lous disease  resulting  from  infection  by  the  alimentary  canal  and  of 
those  resulting  from  infection  through  the  lungs — and  thus  the  rela- 
tive rate  of  rise  or  fall  of  the  death  rate  from  pulmonary  and  alimen- 
tary tuberculosis — it  will  be  possible  to  form  some  idea  as  to  the  rela- 
tive importance  of  infection  from  human  and  bovine  sources,  of 
course,  making  due  allowance  for  possible  infection  from  bovine 
sources  through  the  human  lung,  and  from  bovine  sources  by  infection 
of  the  upper  part  of  the  alimentary  respiratoiy  tract  with  dry  tuber- 
culous material  carried  by  the  air,  or  with  tuberculous  products 
carried  in  food.  In  all  this  age  incidence  must,  of  course,  play  a 
most  important  part  for,  as  Delepine  puts  it,  "if  these  suppositions 
are  correct,  the  mortality  from  tuberculous  diseases  other  than 
phthisis,  in  young  children,  should  be  greater  than  the  mortaHty 
from  phthisis,  and  the  reverse  should  be  true  when  tuberculous  food 
becomes  less  important,  and  exposure  to  many  sources  of  infected 
dust  becomes  more  frequent. 

Obtaining  his  figures  from  an  analysis  of  the  statistics  contained  in 
the  supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar 
General  of  England  and  Wales,  he  finds  that,  during  the  years  1891- 
1900,  tuberculosis,  other  than  phthisis,  is  responsible  for  a  little  less 
than  one-third  of  the  total  number  of  deaths  attributable  to  tuber- 
culosis, 30.84  to  69.16  in  every  100  deaths  from  tuberculosis.  These 
he  holds,  and  what  has  already  been  stated  tends  to  corroborate  this, 
may  be  taken  as  the  "proportions  due  possibly  to  food  infection  and 
those  probably  due  to  aerial  infection."  He  finds,  further,  that  the 
annual  mortality  from  tuberculosis  per  million  persons  living  at  all 
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ages  and  at  eleven  groups  of  ages  during  the  decennium  1891-1900, 
in  England  and  Wales,  was  as  follows : 


AU  ages 

0  to  5,  exclusively . . 
5  to  10,  exclusively. 
10  to  15,  exclusively 
15  to  20,  exclusively 
20  to  25,  exclusively 
25  to  35,  exclusively 
35  to  45,  exclusively 
45  to  55,  exclusively 
55  to  05,  exclusively 
65  to  75,  exclusively 
75  and  upward 


Tubercu- 

losis in 

Phthisis. 

all  forms. 

2,010 

1,391 

3,930 

413 

724 

206 

669 

368 

1,396 

1,144 

1,936 

1,730 

2,302 

2,135 

2,742 

2,592 

2,492 

2,362 

2,007 

1,881 

1,263 

1,154 

512 

437 

Tubercu- 
losis other 

than 
phthisis. 


619 

3,517 
518 
301 
252 
206 
167 
150 
130 
126 
109 
75 


Taking  the  two  extremes  of  life,  it  is  seen  that,  from  0  to  5  years  of 
age  exclusively,  the  annual  mortaUty  from  phthisis  was  413;  from 
tuberculosis  other  than  phtliisis,  3,517;  whilst,  at  the  age  of  75  and 
upward,  the  annual  mortality  from  phthisis  was  437,  and  from  tuber- 
culosis other  than  phthisis,  75.  Moreover,  the  proportion  of  the 
mortality  from  tuberculosis  other  than  phthisis  remains  fairly  high 
until  the  age  of  15  is  reached,  and  then  falls  very  rapidly,  continuing 
low  in  all  the  following  age  periods.  This  is  brought  out  more  clearly 
by  taking  two  groups  of  these  cases,  one  from  0  to  5  years  exclusively, 
in  which,  for  every  100  deaths  from  phthisis,  there  are  850  cases  of 
tuberculosis  other  than  phthisis;  whilst,  in  the  second  group,  35  to  45 
years,  there  are,  for  every  100  cases  of  phthisis,  fewer  than  6  deaths 
from  tuberculosis  other  than  phtliisis.  Here  the  contrast  is  remark- 
able and  liighly  suggestive.  It  is  obivous  that  all  the  infected  chil- 
dren becoming  tuberculous  before  the  age  of  5  j^ears  did  not  die 
during  that  period;  many  of  them  must  linger  on  for  5  or  even  10 
years  and  ultimately  succumb  to  tuberculosis  extending,  more  or 
less  rapidly,  from  the  primary  lesion  to  other  organs  of  the  body.  My 
own  figures  corroborate  Delepine's  abstract  statistics  in  a  very  remark- 
able fashion.  Now  let  us  see  what  use  Delepine  makes  of  these 
statistics.  Working  in  conjunction  with  Dr.  Niven,  the  medical 
ofiicer  of  health  for  ^lanchester,  he  made  a  thorough  examination  of 
the  sources  of  the  Manchester  milk  supply  for  the  presence  of  tubercle 
bacilli,  and  in  no  town  in  the  Kingdom,  and  probably  in  no  city  in 
the  world,  except  perhaps  Copenhagen,  has  the  milk  sup})ly  been 
more  thoroughly  controlled  than  in  Manchester.  Any  improvement 
in  the  mortality  from  tuberculosis,  us  the  result  of  measures  taken 
to  control  the  milk  supply,  should,  therefore,  be  better  seen  in  Man- 
chester and  in  Coponliagen  than  elsewhere. 

In  the  first  place,  has  there  been  any  improvement  in  the  Man- 
chester supply  itself?     Evidently  there  has,  for  the  percentage  of 
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samples  found  to  contain  tubercle  bacilli  was  in  the  period  1897-1899, 
17.2;  whilst  in  1910  this  percentage  figure  has  been  reduced  to  6  or, 
taking  the  six  years  from  1905-1910,  6.7  per  cent.  Simultaneously 
there  was,  of  course,  marked  improvement  in  the  sanitary  conditions 
of  Manchester.  As  a  result  of  all  this  there  was,  naturally,  a  fall  in 
the  mortality  from  tuberculosis  as  a  whole.  Bearing  on  this  improve- 
ment, Delepine  says  "that  if  the  reduction  in  mortality  from  tuber- 
culous diseases  other  than  phthisis  is  proportionately  greater  than 
the  reduction  in  the  mortality  from  phthisis  and  from  all  causes, 
it  is  reasonable  to  claim  that  this  result  is,  in  all  probability,  due  to 
improvement  in  the  milk,  and  the  amount  of  that  improvement  may 
be  taken  as  a  basis  for  a  low  estimate  of  the  share  by  bovine  tuber- 
culosis in  the  infection  of  human  beings."  In  order  to  determine 
how  far  such  improvement  has  taken  place,  he  has  given  us  a  series  of 
tables  showing  the  mortality  ratio  of  persons  at  all  ages  for  the 
years  1906-1910,  as  compared  with  1891  to  1895,  and  he  finds  that, 
had  the  average  rate  of  mortality  maintaining  in  1891-1895  remained 
unaltered,  (a),  the  mortality  at  all  ages  observed  in  1906-1910 
from  "all  causes"  would  have  been  1-33,  instead  of  100;  from 
"phthisis,"  126,  instead  of  100;  from  "other  tuberculous  diseases," 
164,  instead  of  100.  There  was  thus  a  fall  in  the  mortality  of  33  in 
the  first  group,  26  in  the  second  group,  and  64  in  the  third  group; 
(&),  the  mortality  of  children  under  5  years  from  "all  causes"  would 
have  been  143  instead  of  100,  or  a  fall' of  43;  the  mortality  from 
"phthisis"  remained  practically  unaltered,  and  the  mortality  from 
"tuberculosis  other  than  phthisis"  would  have  been  198,  or  a  fall  of 
98;  whilst  (c),  comparing  the  mortality  of  children  under  1  year  from 
"all  causes"  at  the  later  period  with  that  at  the  earlier  period,  we 
should  have  the  figure  126  against  100,  or  a  fall  of  26.  From  "phthisis" 
there  is  no  change;  whilst  from  "tuberculosis  other  than  phthisis" 
the  figures  are  212  against  100,  or  a  fall  of  112. 

Comparing  England  and  Wales  with  Manchester  in  this  respect, 
the  differences  between  the  ratios  relating  to  tuberculosis  other  than 
phthisis  are  as  follows:  All  ages,  England  and  Wales,  141;  Manches- 
ter, 164,  or  a  gain  for  Manchester  of  23;  under  5  years,  153  for  Eng- 
land and  Wales;  Manchester,  178,  a  gain  for  Manchester  of  25; 
under  1  year,  175  for  England  and  Wales;  Manchester,  194,  a  gain 
for  Manchester  of  19.  Delepine  concludes,  from  his  complete  investi- 
gation that,  taking  all  this  evidence  into  consideration,  "it  is  pos- 
sible to  say  without  fear  of  exaggeration  that  not  less  than  25  per 
cent  of  the  tuberculous  children  under  5  years  of  age  suffer  from 
infection  of  bovine  origin,  and  that  this  estimate  is  much  lower  than 
one  based  on  probabilities  would  be." 
6GG92  -VOL  4—13 18 
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These  figures  seem  to  bear  out  in  a  very  strildng  fashion  the  expe- 
rience of  Copenhagen  where,  under  the  advice  of  Prof.  Bang,  greater 
precautions,  probably,  have  been  taken  to  eliminate  tubercle  bacilli 
from  the  milk  supply  than  in  any  other  large  city  on  the  Continent, 
or  in  the  United  States,  with  the  result  that,  comparing  the  curves  of 
tuberculosis  mortality  in  the  difTerent  countries  with  that  of  England 
and  Wales  as  the  longest  and,  perhaps,  the  most  perfect,  it  is  found 
that  the  mortaUty  from  tuberculosis  in  Copenhagen  has  fallen  from 
a  point  considerably  above  that  of  the  English  curve  for  an  early 
period  to  a  point  now  definitely  below  that  curve,  the  two  lines 
crossing  at  a  point  representing  a  period  after  Bang's  advice  had 
begun  to  be  followed.  This  is,  of  course,  in  addition  to  the  general 
precautions  against  phthisis  that  have  been  taken  in  both  countries. 
It  would  be  extremely  interesting  to  have  the  tuberculosis  figures  of 
Copenhagen,  Liverpool,  London,  Edinburgh,  Dublin,  and  New  York, 
say,  analyzed  and  compared,  as  in  Delepine's  scheme,  and  I  have 
brought  the  matter  forward  at  this  meeting  in  order  to  draw  atten- 
tion to  the  great  value  of  his  method  in  educing  statistical  data  as 
to  the  amount  of  "alimentary"  tuberculosis  in  different  areas,  and, 
therefore,  with  certain  corrections,  of  "bovine"  tuberculosis.  I 
have  no  doubt  that  corresponding  figures  from  Berlin,  Paris,  and 
Lille,  say,  would  also  afford  very  interesting  information  on  these 
points. 

When  in  Rome,  and  talking  with  my  esteemed  colleague.  Prof. 
Kossel,  I  suggested  that  it  might  be  a  good  plan  to  form  a  small  inter- 
national consultative  body,  the  members  of  which  might  meet  from 
time  to  time,  keep  in  more  or  less  close  and  constant  communication 
and  discuss  some  of  the  problems  by  which  we  are  at  present  con- 
fronted. In  the  first  instance  we  might  agree  as  to  the  best  methods 
to  be  adopted  in  the  differentiation  of  types  of  bacilli,  and  the 
importance  of  any  modifications  of  recognized  methods.  For  exam- 
ple, how  far  the  slight  modification  made  by  Stanley  Griffith  on 
Weber's  excellent  plan  of  using  the  rabbit  as  a  differentiating  culture 
ground  for  the  human  and  bovine  types  of  the  tubercle  bacillus,  is 
of  value;  or  again,  what  are  the  possibilities  of  overlooking  the 
dysgonic  bovine  type  of  tubercle  bacillus  in  broth  seeded  with 
material  from  various  tuberculous  cases.  Many  other  similar  ques- 
tions suggest  themselves,  but  these  will  serve  as  examples  of  the 
type  of  question  that  might  be  discussed.  Such  a  consultative  body 
must  necessarily  be  limited  in  number,  and  must  be  more  or  less  pri- 
vate in  character.  I  may  say  that  on  mentioning  the  matter  to 
my  colleagues,  Drs.  Cobbett  and  Stanley  Griffith,  they  fell  in  most 
heartily  with  the  suggestion.  Much  work  might  be  involved,  but 
would  it  not  be  worth  our  while  to  undertake  it  ? 
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Gentlemen,  we,  in  cm'  country,  are  just  entering  a  new  phase  of 
this  important  question,  and  we  hope,  with  the  benefit  of  the  experi- 
ence that  we  have  gained,  to  improve  upon  and  develop  methods  now 
in  use.  It  may  be  that  the  problems  by  which  we  are  confronted  are 
not  quite  the  same  as  are  yours,  but  we  recognize  that  the  main 
features  of  these  problems  are  identical  in  the  two  areas.  Great  Britain 
and  the  Continent  of  Europe,  and  the  United  States  of  America, 
A  few  years  hence,  when  our  insurance  and  sanatorium  benefit 
schemes  have  been  proved,  and  when  statistics  have  been  collected, 
I  hope  that  we  shall  be  in  a  position  to  consider  on  what  further  work 
we  can  unite  in  continuance  of  our  campaign  against  the  tubercle 
bacillus  and  tuberculosis  in  all  its  many  and  varied  forms. 

'  From  the  fact  that  we  have  the  bovine  form  in  local  tuberculosis,  that  we  have 
similar  cases  in  which  only  the  human  and  avian  varieties  are  present,  and  that  we 
may  have  the  avian  virus  mixed  with  the  bovine,  it  is  obviously  imperative  that  all 
the  lesions  of  ewine  tuberculosis  should  be  treated  as  containing  virulent  tubercle 
bacilli,  as  the  means  of  differentiating  these  forms  can  never  be  rendered  available 
for  rapid  diagnosis,  especially  in  the  conditions  under  which  swine  must  be  slaugh- 
tered and  dressed. 


THE   b6LE   of   bovine   TUBERCULOSIS   IN  THE   PRODUCTION  OF 
HUMAN  TUBERCULOSIS. 

Prof.  William  H.  Pakk,  director,  research  laboratory,  department  of  health,  New 
York  City.    Professor  of  bacteriology,  New  York  University. 

The  investigations  carried  on  in  this  laboratory  during  the  past 
four  years  had  for  their  object  the  discovery  of  the  amount  of  human 
tuberculosis  in  New  York  City  due  to  bovine  tubercle  bacilli,  that  is, 
to  infection  through  milk  and  its  products.  When  the  work  was 
first  undertaken,  it  was  not  fully  decided  whether  the  characteristics 
which  Theobald  Smith  had  pointed  out  as  differentiating  the  variety 
found  regularly  in  cattle  from  that  found  in  most  cases  in  man  were 
stable.  We  therefore  injected  numerous  cattle  with  human  cultures. 
We  found  no  appreciable  change  in  the  bacilli  which  had  remained 
in  the  cattle  for  months.  We  also  compared  carefully  the  bacilli  of 
bovine  type  which,  on  account  of  the  chromicity  of  the  lesions,  must 
have  been  in  the  human  body  for  years,  with  those  obtained  from 
acute  cases.  We  found  no  difference.  Similar  results  have  been 
obtained  by  other  investigators.  There  is,  in  fact,  no  conclusive 
evidence  that  anyone  has  been  able  to  change  a  culture  of  cither  type 
into  the  other.  It  is  true  that  the  English  commission  found  that 
some  of  the  strains  of  the  bovine  type  of  bacilli  found  in  lupus  cases 
which  were  of  less  than  the  usual  number  in  rabl)its  and  calves,  recov- 
ored  greater  virulence  by  ])assage  through  animals.     The  cultural 
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and  morpliological  characteristics,  however,  remained  unaltered. 
Most  of  the  cases  which  at  one  time  were  considered  to  indicate  the 
probability  of  a  rapid  change  in  type  are  now  known  to  be  examples 
of  infection  with  both  types  at  the  same  time,  or  of  the  development 
in  the  calf  of  a  latent  or  later  acquired  bovine  infection.  Whatever 
may  be  the  previous  and  present  relationship  of  these  two  closely 
allied  types  of  bacilli,  we  now  know  that  they  are  usually  so  distinct 
in  their  characteristics  as  to  clearly  indicate  their  source. 

While  investigators  are  not  yet  able  to  agree  on  the  exact  relations 
existing  between  these  two  closely  allied  varieties  of  tubercle  bacilli, 
they  are  assured  that  the  differences  found  between  the  two  types 
are  not  only  so  distinct  as  to  be  apparent  to  the  trained  observer,  but 
are  also  so  stable  that  one  type  does  not  change  to  another  at  all,  or, 
at  least,  not"  during  the  few  years  in  which  they  remain  in  a  diseased 
person.  We  are  enabled,  therefore,  to  judge  the  amount  of  bovine 
infection  in  human  tuberculosis  by  determining  the  frequency  with 
which  bovine  bacilli  are  met  with  in  the  different  varieties  of  human 
tuberculosis.  This  really  indicates  the  frequency  with  which  infec- 
tion takes  place  from  milk  and  butter,  for  while  it  is  theoretically 
possible  that  bovine  bacilli,  which  have  passed  from  a  cow  to  a  child, 
might  be  later  conveyed  to  another  child,  yet  this,  if  it  ever  happens, 
must  be  very  seldom,  for  after  infancy  bovine  infection  is  practically 
limited  to  the  lymph  nodes,  and  there  is  little  chance  for  infection  to 
escape  from  the  infected  glands  to  others.  The  prevalence  of  bovine 
bacilli  in  the  general  milk  supply  and,  to  a  less  extent,  in  the  butter, 
gives  an  ample  source  for  infection.  It  may  be  of  interest  to  note 
that,  of  over  100  samples  of  market  milk  exammed  four  years  ago, 
about  12  per  cent  showed  infection  with  tubercle  bacilli,  while  a  series 
of  tests  just  completed  shows  6  per  cent  to  be  infected.  Thirty  sam- 
ples of  butter  taken  recently,  when  tested,  failed  to  produce  tubercu- 
losis. 

We  are,  I  believe,  justified  in  assuming  that  when  we  find  in  a  human 
being  tubercle  bacilli  growing  on  egg  or  serum  media,  as  the  bovine 
bacilli,  and  having  in  rabbits  the  virulence  of  the  bovine  bacUli,  that 
these  have  come  from  milk  or  its  products. 

Some  observers  have  occasionally  met  with  cultures  which  did  not 
present  clear-cut  characteristics  of  either  type.  We  were  fortunate, 
in  that  we  were  able  to  closely  identify  every  one  of  our  cultures  as 
belonging  to  either  the  bovine  or  human  types.  The  details  of  our 
work  have  been  published  in  a  joint  article  by  Krumwiede  and  myself 
in  the  Journal  of  Medical  Research.*  The  results  can  be  best  shown 
by  grouping  the  cases  in  several  tables: 
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Diagnosis  of  cases  examined. 

Adults     i    Children    '    Children 
16  years     i      5  to  16            vmder 
and  over.    '      years.           5  years. 

Notes. 

Hu- 
man. 

Bo-     Hu- 
vine.  man. 

Bo-      Hu- 
■\ine.  j  man. 

Bo- 
vine. 

Pulmonary  tuberculosis 

Tuberculous  adenitis,inguinal 

and  axillary. 
Tuberculous  adenitis,  cervical. 

Abdominal  tuberculosis 

Generalized  tuberculosis,  ali- 

1 
2.S1    1        8 

1 

i            1 
1  i 4 

■ ' 

Clinical  diagnosis  only  known  and 
therefore  no  positive  details  as  to 
the  extent  of  lesions  elsewhere. 

(See  next.) 

In  2  cases  cultures  were  from  ax- 
illary nodes  but  the  primary 
focus  was  cer\ical.  Another  ease 
died  shortly  afterward  with  pul- 
monary tuberculosis. 

Milk  supply  of  1  child  subse- 
quently examined.  Tubercle  ba- 
cilli isolated. 

Only  3  cases  given  under  this  head- 
ing. Many  of  the  cases  in  the 
following  subdivisions  showed 
marked  intestinal  lesions  and 
some  possibly  were  of  alimentary 
origin. 

1  bovine  case  had  tuberculous 
osteomyelitis  of  the  metatarsal 
bone. 

9 
1 



19 
1 

8          6 

1          1 
j        1 

13 

3 
2 

4 

1 
2 

mentary  origin. 

Generalized  tuberculosis 

Generalized  tuberculosis,  in- 

2 

1 
1 
1 
6 

1 
1 

1 

18 

25 

cluding  meninges. 
Tubercular  meningitis 

Tuberculosis    of   bones    and 

joints. 
Genito-iu^inary  tuberculosis... 

1 

2 
10 

1 

1      26 

1        7 

i 

No    autopsy.    Extent    of    lesions 
elsewhere  unknown. 

The  adult  bovine  case  was  tuber- 

culosis of  kidney.    Removal  of 
kidney.    Complete  recovery. 

Possibly  primary  in  bone. 



Total 

305 

1 

46 

9  1      91 

25 

Double  infection,  1  case.     Both   types  isolated.     Generalized   tuberculosis  including  meninges,  13 
months.    Mesenteric  nodes  gave  human  type.    Meningeal  fluid  gave  bo\'ine  type.    Total  cases,  478. 

We  will  first  consider  the  findings  in  the  478  eases  together  and 
then  study  some  of  the  groups  separately. 

The  findings  in  the  296  cases  of  pulmonary  tuberculosis  agree 
closely  with  those  of  other  investigators  with  the  exception  of  the 
English  commission.  The  latter  found  two  cases  of  bovine  infection 
wliich  ran  a  fatal  course. 

The  large  amount  of  bovine  infections  in  tubercular  glands  of  the 
neck  in  both  younger  and  older  children  is  very  impressive.  This 
form  of  disease,  although  rarely  fatal,  is  nevertheless  a  serious  one 
and,  if  neglected,  is  apt  to  cause  impairment  of  healtli,  and  disfigure- 
ment. 

The  ])crcentage  of  bovine  infection  in  abdominal  tuberculosis  is 
still  more  marked,  but  because  of  its  comparative  rarity  is  of  less 
importance.     The  progressive  fatal  tuberculosis  of  very  young  cbil- 
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dren  is  seen  to  be  due  in  nearly  10  per  cent  of  the  cases  to  bovine 
infection.     These  fatal  cases  deserve  consideration  by  themselves: 

Total  fatal  cases  in  children. 


Diagnosis. 

Children  5  to  16 
years  of  age. 

Children  under 
5  years. 

Notes. 

Hu- 
man. 

Bovine. 

Hu- 
man. 

Bovine. 

Pulmonary  tuberculosis 

7 



One  case  included,  probably  fatal,  data 

incomplete, 
other  cases  recovered  as  far  as  is  known. 

Tuberculous  adenitis 

1 

Abdominal  tuberculosis 

3 

4 
2 

2 

Three  other  cases,  one  bovine  and  two 

Generalized  tuberculosis 

1 

19 
25 

26 

human,  were  operative  cases  with  re- 
covery as  far  as  known. 

Two  other  bovine  cases  died  directly  of 
exanthemata  with  complications. 

One  case  gave  both  types  of  bacilli,  in- 
cluded under  bovfne,  as  this  type 
caused  the  meningitis. 

eluding  meninges. 
Tubercular  meningitis 

2 

Total 

4 

77 

11 

Or  12i  per  cent  due  to  bovine  type  under 
5  years. 

Among  these  fatal  cases  are  two  groups  which  possess  great  interest. 
Those  from  the  Babies'  Hospital  represent  the  average  New  York 
baby  and  those  from  the  Foundling  Hospital  the  baby  fed  on  cows' 
milk: 

Fatal  cases — Babies^  Hospital. . 


Diagnosis. 

Children  5  to  16 

years. 

Children  under 

5  years. 

Notes. 

Hu- 
man. 

Bovine. 

Hu- 
man. 

Bovine. 

I'ulmonary  tuberculosis 

6 

14 
21 

18 

2 
1 

1 

One  case  included,  probably  fatal,  data 

Generalized  tuberculosis. ..... 

1 

incomplete. 
One  case  gave  both  types  of  bacilli,  In- 

eluding meninges, 
fubercular  meningitis 

cluded  under  bovine,   as   this   type 
caused  the  meningitis. 

Total 

1 

50 

4 

Or  OJ  per  cent  due  to  bovine  type  under 
5  years. 

The  Foundling  Hospital  receives  infants  which  have  been  taken 
sick  while  cared  for  by  women  to  whom  they  have  been  assigned. 
These  infants  are  fed  on  cows'  milk.  This  in  many  instances  is  heated 
before  using. 

These  nine  cases  are  of  course  a  very  small  number,  but  the  per- 
eentagc  of  bovine  infection  is  so  high  as  to  be  of  great  interest  in 
suggesting  what  would  happen  if  all  infants  were  fed  on  cows'  milk 
from  the  average  farms  without  previous  pasteurization. 
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DiagnosLi. 

Children  under 
6  years. 

Notes. 

Human. 

Bovine 

1 
3 

1 

Generalized  tuberculosis 

Generalized  tuberculosis,  in- 
cluding the  meninges. 

3 
1 

Two  of  the  bovine  cases  died  directly  ol  exanthemata; 
the   tuberculosis    was   not   altogether   negligible. 
These  two  cases  not  included  in  the  total  fatal  cases. 

Total 

4 

5 

Total  cases,  9. 

Age  incidence  of  total  fatal  cases  under  5  years. 


DiagnosL**. 

Between  4 
and  5  years. 

Between  3 
and  4  years. 

Between  2 
and  3  years. 

Between  1 
and  2  years. 

Under  1 
year. 

Hu- 
man. 

Bo- 
vine. 

Hu- 
man. 

Bo- 
vine. 

Hu-     Bo- 
man,  vine. 

Hu- 
man. 

Bo- 
vine. 

Hu- 
man. 

Bo- 
vine. 

1 

2 

"a"2 
2 

62 

1 

4 

1 

1 

3 

2 

5 

...... 

5 

8 
10 

10 

14 
9 

1 

Generalized  tuberculosis,  including  me- 

1 
2 

Total 

1 

4 

1 

10           1 

25 

7 

37 

1 

o  One  case  bovine  type,  definite  age  not  given,  infant.    Not  included. 
b  Case  of  double  infection  included  here. 

If  we  further  correct  the  appHcation  of  the  percentages  deduced,  it 
is  evident  from  the  above  table  that  we  should  apply  them  mainly  to 
the  first  three  years  of  life.  The  cases  examined  between  3  and 
5  years  are  few  in  number.  The  source  of  our  material  did  not 
include  many  cases  about  this  age  and  only  four  cases  came  to  us 
between  5  and  16  years,  not  including  the  pulmonary  cases,  the 
outcome  of  which  we  could  not  determine.  We  are  inclined  to 
believe  that  around  the  ages  of  4  to  5  years  the  incidence  of  fatal 
bovine  infection  rapidly  falls. 

We  have  most  carefully  gone  over  the  reports  of  all  investigators 
who  have  published  their  results  and  divided  their  cases  according  to 
the  type  of  bacilli  causing  infection. 
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Adding  these  to  our  series  of  478  cases,  gives  the  following  com- 
plete tabulation: 

Combined  tabulation  of  cases  reported  and  own  series  of  cases. 


Diagnosis. 

Adults  16  years 
and  over. 

Children  S  to  16 
years. 

Children  under  5 
years. 

Human. 

Bo- 
vine. 

Human. 

Bo- 
vine. 

Human. 

Bo- 
vine. 

Pulmonary  tuberculosis 

778 

3 

14 

35 

1 

Tuberculosis  adenitis,  axillary  or  inguinal 

3 
36 
16 

6 
29 

i' 

4 

1 

4 

36 
8 
3 
5 

1 
10 

3 
41 

2 

4 

22' 

9 

4 

1 

3' 

2 

IS 
10 

17 
74 

5 
76 
28 
27 

24 

Abdominal  tuberculosis 

U 

Generalized  tuberculosis,  alimentary  origin 

Generalized  tuberculosis 

15 

7 

Generalized  tuberculosis  including  meninges,  ali- 

10 

Generalized  tuberculosis  including  meninges 

5 

1 

32 

22 

10 

i' 

1 

3 

1 
4 

Tuberculosis  of  bones  and  joints 

Genito-urinarj'  tuberculosis 

Tuberculosis  of  skin 

6 

1 

2 

Miscellaneous  cases: 

Tuberculosis  of  tonsils 

Tuberculosis  of  mouth  and  cervical  nodes. . . 

1 

Tuberculosis  sinus  or  abscess 

2 

Sepsis,  latent  bacilli 

1 

Totals 

940 

15 

131 

46 

292 

76 

Mixed  or  double  infections,  11  cases;  total  cases,  1,511. 

Our  estimate  of  the  amount  of  bovine  infection  in  man  at  the 
present  time  in  New  York  City  is  as  follows:  About  7  per  cent  of 
the  infants  and  young  children  under  5  years  of  age  dying  from  tuber- 
culosis do  so  because  of  infection  derived  from  infected  milk  or  milk 
products. 

Fatal  tuberculosis  due  to  bovine  bacilli  is  rare  in  those  over  5  years 
of  age,  but,  on  the  other  hand,  infection  of  the  lymph  nodes  is  fre- 
quent; 30  per  cent  or  more  of  tubercular  lymph  nodes  occurring  in 
children  between  5  and  16  are  contracted  through  bovine  bacilli. 

Judging  from  the  296  cases  examined,  pulmonary  tuberculosis  is 
practically  always  due  to  the  human  type;  that  is,  contracted  from 
other  cases,  and  not  from  milk.  As  the  English  commission  found 
two  adults  in  London  suffering  from  bovine  infection,  we  must  rec- 
ognize the  fact  that  occasional  cases  may  occur. 

The  general  adoption  and  enforcement  of  regulations  such  as  those 
recently  adopted  by  the  New  York  Department  of  Health  which 
demand  the  pasteurization  of  all  milk  not  obtained  from  herds  of 
cows  free  of  tuberculosis  should  almost  eliminate  bovine  infection 
in  man. 

The  variation  in  the  amount  of  bovine  infection  in  different  com- 
munities is  probably  chiefly  due  to  the  difference  in  the  purity  of  the 
milk  and  butter  consumed,  and  to  the  degree  in  which  infants  and 
young  children  are  fed  on  unheated  cow's  milk. 

»  Vol.  XXVII,  No.  1,  p.  14,  and  also  in  Vols.  XXIII  and  XXV. 
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DISCUSSION. 

Dr.  M.  P.  Ravenel,  University  of  Wisconsin,  Madison,  Wis.:  As 
Dr.  Park  has  said,  I  think  we  are  now  in  accord  on  almost  every  point 
concerning  this  important  question.  This  is  true  as  to  the  facts. 
However,  on  some  points  we  differ  concerning  the  interpretation  of 
the  results.  There  is  now  world-wide  agreement  that  bovine  tubercle 
bacilli  can  produce  serious  and  fatal  disease  in  human  beings,  and 
that  these  cases  are  seen  chiefly  among  children  under  the  age  of  16 
years,  and  especially  under  the  age  of  5  years. 

In  regard  to  what  Dr.  Weber  has  said,  I  would  merely  point  out  the 
fact  that  while  tuberculosis  from  bovine  sources  may  not  he  the  cause 
of  epidemic  disease  in  human  beings,  nevertheless  each  case  which 
originates  from  this  source  may  act  as  a  focus  of  infection  for  a  num- 
ber of  other  cases.  Therefore  we  must  not  regard  this  infection  too 
lightly.  We  have  an  analogy  in  the  case  of  mammalian  tubercle 
bacilli  in  birds.  It  is  well  known  that  one  may  inoculate  a  series  of 
fowls  with  the  mammalian  tubercle  bacillus,  either  human  or  bovine, 
and  that  a  large  number  of  these  birds  will  escape  infection.  How- 
ever, certain  ones  will  succumb  to  the  disease,  and  from  these  other 
fowls  can  be  infected  without  trouble.  I  take  it  that  the  same  thinjr 
is  true  in  regard  to  human  infection  with  the  bovine  tubercle  bacillus. 

In  regard  to  what  Dr.  Park  has  said,  I  would  insist  once  more  that 
there  is  no  proof  whatever  that  the  tubercle  bacillus  does  not  change 
its  type  by  prolonged  residence  in  a  given  soil,  and  I  am  not  willing  to 
accept  the  statement  so  positively  made  that  when  a  germ  of  the 
human  type  is  found  in  pulmonary  tuberculosis  we  can  be  sure  that  the 
case  has  always  originated  from  a  previously  existing  case  of  human 
tuberculosis.  If  the  tubercle  bacillus  does  not  change  its  type 
according  to  the  soil  in  which  it  grows  and  its  surroundings,  it  is  an 
exception  to  bacteria  in  general.  As  has  been  pointed  out,  in  con- 
sumption of  the  lungs  the  tubercle  bacillus  is  living  on  the  dead  portion 
of  the  lung  in  direct  contact  with  the  outside  air — conditions  which 
are  favorable  to  a  saprophytic  life. 

Experimentally,  the  late  Dr.  Pearson  and  myself  succeeded  in 
changing  one  typical  human  culture  into  a  typical  bovine  by  passage 
through  calves.  I  acknowledge  freely  that  there  may  have  been 
some  error  in  this  experiment,  although  every  precaution  was  taken. 
Eber,  of  Leipzig,  has  done  similar  work  and  reached  similar  conclu- 
sions. The  British  Royal  Commission  has  changed  the  type  of  sev- 
eral cultures,  as  is  shown  in  their  last  report,  so  that  we  have  some 
experimental  evidence,  even  if  it  is  not  entirely  conclusive,  of  what 
we  would  expect  theoretically. 

Dr.  Park  has  very  well  expressed  the  conclusions  to  be  drawn  from 
his  series  of  cases  at  the  Children's  Hospital  and  the  Foumlling  Hos- 
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pital,  but,  in  my  opinion,  he  has  not  gone  far  enough.  The  first 
series,  we  may  agree,  shows  the  actual  proportion  of  children  in  New 
York  City  who  die  from  bovine  infection.  The  series  of  cases  at  the 
Foundling  Hospital,  showing  55  per  cent  of  the  deaths  due  to  bovine 
infection,  demonstrates  clearly  the  actual  danger  which  exists  to-day 
from  the  use  of  cow's  milk.  Should  children  generally  in  the  city  of 
New  York  and^ther  cities  similarly  situated  be  fed  on  cow's  milk  to 
the  same  extent  as  the  children  at  the  Foundling  Hospital  are,  we 
would  then  have  the  death  rate  from  bovine  infection  among  children 
at  55  per  cent  instead  of  a  general  average  of  approximately  12^  per 
cent.  In  other  words,  about  45  per  cent  of  the  children  are  saved 
through  not  drinking  cow's  milk. 

Dr.  Park's  results  show  very  conclusively  that  upward  of  300  chil- 
dren die  yearly  in  the  city  of  New  York  from  bovine  infection.  I 
think  everyone  will  agree  that,  while  this  may  be  a  small  proportion 
of  the  total  death  rate  from  consumption,  it  is  by  no  means  insignifi- 
cant and  does  not  entirely  justify  the  classification  given  by  Dr. 
Weber  that  bovine  tuberculosis  is  important  only  to  the  individual. 
Further  than  this,  it  must  be  remembered  that  these  figures  show 
only  the  fatal  cases.  In  addition  to  the  fatal  cases,  many  children 
are  affected  with  bovine  tuberculosis  who  do  not  succumb  at  once. 
Such  infections  produce  various  deformities  and  injuries.  These 
must  be  taken  into  consideration  also  in  estimating  the  amount  of 
infection  of  human  beings  which  originates  in  bovine  tuberculosis. 

In  view  of  these  facts,  I  would  deprecate  as  strongly  as  I  know 
how  any  relaxation  in  our  laws  for  the  safeguarding  of  our  milk  sup- 
ply and  in  our  teaching  of  the  public  concerning  the  danger  of  cow's 
milk  for  children.  I  lay  especial  emphasis  on  this,  since,  in  America, 
more  raw  cow's  milk  is  consumed  than  in  any  other  country  in  the 
world.  If  our  teaching  concerning  this  subject  or  our  precautions 
concerning  it  were  relaxed,  we  could  certainly  look  for  a  great  increase 
in  the  number  of  deaths  among  children  from  tuberculosis  of  bovine 
origin. 

Dr.  E.  C.  Schkoeder:  There  is  one  danger  to  which  public  health 
may  be  exposed  through  the  use  of  raw  milk  from  tuberculous  cows 
to  which  no  reference  has  been  made.  It  is  the  influence  which  the 
ingestion  of  such  milk,  or  the  ingestion  of  living  tubercle  bacilli  in 
any  article  of  food,  even  when  they  do  not  serve  as  direct  etiological 
factors  in  the  production  of  tuberculous  disease,  may  have  on  the 
development  of  tuberculous  processes  which  have  their  origin  from 
other  sources  of  infection.  What  I  mean  will  be  clearer  if  I  make  a 
concise  statement  concerning  an  unpublished  experiment  on  this 
subject,  made  by  my  assistant.  Dr.  W.  E.  Cotton,  and  myself,  at  the 
experiment  station  of  the  Federal  Bureau  of  Animal  Industry. 
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Several  groups  of  guinea  pigs  were  fed  on  milk.  One  gi'oup  received 
raw  infected  milk  from  a  cow  affected  with  udder  tuberculosis; 
another  group  of  guinea  pigs  received  milk  from  the  same  source, 
pasteurized  at  140°  F.,  maintained  for  20  minutes,  and  another  group 
of  guinea  pigs  received  normal,  fresh  milk  from  healthy  cows.  After 
the  feeding  had  continued  for  a  period  of  four  months,  it  was  stopped. 
Two  months  were  permitted  to  elapse,  and  then,  as  no  guinea  pig 
seemed  to  have  contracted  tuberculosis,  it  was  concluded  to  give 
each  a  subcutaneous  injection  of  a  miaute  dose  of  tuberculous 
material. 

To  make  sure  that  the  guinea  pigs  in  the  one  group  that  had  daily, 
for  a  period  of  four  months,  ingested  raw,  tuberculous  milk  were  free 
from  tuberculosis,  half  of  the  20  animals  in  this  group  were  chloro- 
formed and  examined  post-mortem.  As  not  one  of  the  animals 
killed  showed  the  remotest  lesion  of  tuberculosis  or  of  any  other  dis- 
ease, it  was  assumed  that  the  animals  remaining  alive  were  also  free 
from  tuberculosis.  The  general  condition  of  the  guinea  pigs,  the  time 
that  had  elapsed  since  their  exposure  to  infection  through  the  inges- 
tion of  milk  infected  with  tubercle  bacilli  had  been  stopped,  and  our 
knowledge  that  it  is  almost  impossible  to  infect  guinea  pigs  with 
tuberculosis  through  any  form  of  exposure  that  does  not  insure  the 
mtroduction  of  tubercle  bacilli  actually  into  their  bodies  through 
some  injury  (a  puncture  or  a  scratch  of  the  skin  or  mucous  mem- 
branes), give  the  foregoing  assumption  almost  the  weight  of  a  con- 
clusively demonstrated  fact. 

The  infected  milk  used  for  the  guinea  pigs  was  proved  to  be  infec- 
tious on  65  days  by  injecting  it  into  the  abdominal  cavities  of  guinea 
pigs,  and  the  pasteurized  milk  of  the  same  kind  was  proved  by  guinea- 
pig  injections  on  these  days  to  be  free  from  tubercle  bacilU  that  could 
cause  tuberculosis  in  guinea  pigs.  All  the  guinea  pigs  injected  on  the 
65  days  with  the  milk  in  a  raw  state  contracted  tuberculosis,  and  the 
guinea  pigs  injected  on  the  65  days  with  this  infectious  milk  after  it 
had  been  exposed  to  140°  F.,  for  20  minutes,  all  remained  well. 

The  normal  milk  was  obtained  from  a  small  herd  of  cattle  at  the 
experiment  station,  in  which  no  case  of  tuberculosis  had  occurred 
during  10  years,  and  which  is  semiannually  tested  with  tuberculin. 

The  tuberculous  material  injected  into  the  guinea  pigs  two  months 
after  the  milk  feeding  was  stopped  was  one  one-millionth  cubic 
centimeter  of  an  emulsion  of  a  tuberculous  gland  of  a  guinea  pig 
a  (Footed  witli  bovine  tuberculosis.  This  enudsion  was  made  by 
grinding  200  milligrams  of  the  tuberculous  gland  in  a  mortar  with 
2  cubic  centimeters  of  normal  salt  solution.  The  larger  })articles  of 
tlu'  emulsion  wen*  ])('riuitted  to  settle,  and  only  the  slightly  clouded, 
supernatant  fluid  drawn  off  and  used.  To  obtain  the  very  minute 
doso  of  tuberculous  material,  a  sufr<ient  quantily  of  normal  salt 
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solution  was  added,  so  that  one-half  cubic  centimeter  would  be  the 
equivalent  of  one  one-millionth  of  the  original  emulsion.  As  the 
original  emulsion  already  represented  a  dilution  of  something  less 
than  1  part  of  gland  in  10  parts  of  normal  salt  solution,  the  dose  of 
tuberculous  material  injected  under  the  skin  of  each  guinea  pig  was 
in  reality  only  one  ten-millionth  of  a  gram  of  tuberculous  tissue. 

As  the  ingestion  of  raw  tuberculous  milk  for  a  long  period  of  time 
in  no  case  caused  tuberculosis,  and  as  the  injection  of  the  minute  dose 
of  tuberculous  material  in  eveiy  case  caused  tuberculosis,  we  have 
here,  on  the  one  hand,  an  excellent  illustratioii  of  the  resistance 
shown  by  guinea  pigs  when  they  are  exposed  with  uninjured  bodies 
to  tubercle  bacilli,  and,  on  the  other  hand,  an  equally  good  illustration 
of  the  extreme  susceptibility  of  guinea  pigs  to  tuberculosis  when  they 
are  exposed  to  tubercle  bacilli  that  enter  their  bodies  through  a 
puncture  or  other  injury. 

The  resistance  of  guinea  pigs  to  mfection  mth  ingested  tubercle 
bacilli  must  not  be  taken  as  evidence  that  it  is  safe  to  ingest  tubercle 
bacilli,  because  experiments  made  by  Dr.  Cotton  and  myself  show  that 
hogs,  for  example,  are  easily  infected  with  tuberculosis  through  the 
ingestion  of  tubercle  bacilli,  and  that  an  actually  smaller  amount  of 
tuberculous  material  than  a  guinea  pig  can  ingest  with  impunity 
may,  and  frequently  does,  cause  tuberculosis  when  ingested  by  hogs 
weighing  75  pounds  or  more. 

But  to  return  to  the  several  groups  of  guinea  pigs.  Those  that 
were  fed  raw,  infected  milk,  and  were  subsequently  injected  with 
tuberculous  material,  all  eventually  died  of  tuberculosis,  and  lived 
18  per  cent  less  time  than  those  that  were  fed  pasteurized  tuberculous 
milk  and  normal  raw  milk,  all  of  which  also  eventually  died  of  tuber- 
culosis as  the  result  of  the  injection  of  tuberculous  material. 

While  it  is  not  fair  to  draw  final  conclusions  from  a  single  experi- 
ment, the  work  done  seems  to  indicate  that  the  ingestion  of  food, 
either  dairy  products  or  other  food,  that  contains  living  tubercle 
bacilli,  may  so  influence  the  body  of  an  animal  that  an  existing 
tuberculosis  is  stimulated  to  greater  activity,  or  a  subsequent  tuber- 
culosis is  enabled  to  progress  with  undue  rapidity. 

More  work  on  this  subject  has  been  planned. 

Relative  to  the  transformability  of  tubercle  bacUli  from  one  type 
to  another,  I  believe  the  last  word  has  not  been  said.  We  know  very 
well  that  the  tubercle  bacillus  is  a  mutating  organism,  which  can  be 
changed  through  the  selective  influence  of  environment,  so  as  to 
become  either  more  or  less  virulent  or  more  or  less  vigorous  in  its 
growth  on  artificial  culture  media.  The  relative  great  frequency  of 
bovine  types  of  tubercle  bacilli  in  the  lesions  of  children;  the  data 
we  have  for  assuming  that  infection  with  tubercle  bacilli,  when  con- 
sidered apart  from  the  develo])mont  of  tu])oroulosis  as  a  clinical  dis- 
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ease,  is  commonly  an  event  that  occurs  during  childhood;  the  evi- 
dence we  have  that  tubercle  bacilli  may  remain  nearly,  if  not  entirely, 
dormant  in  animal  tissues  without  losing  their  virulence  for  long 
periods  of  time;  the  gradually  duninishing  frequency  of  bovme 
tubercle  bacilli  m  human  tuberculosis  with  the  increase  of  age,  and 
then-  almost  total  disappearance  after  the  age  of  adolescence,  and  a 
number  of  other  allied  factors,  give  us  food  for  serious  thought,  and 
certainly  caution  us  not  to  conclude  too  hastily,  on  the  basis  of 
experiments  that  have  not  been  carried  on  for  a  sufficient  length  of 
time  or  under  really  satisfactoiy  conditions,  that  the  transformation 
of  tubercle  bacilli  from  one  type  to  another  does  not  occur. 

But  this  question  of  the  possible  transformation  of  types  need  have 
no  influence  on  the  practical  measures  we  must  recommend  for  the 
protection  of  public  health  against  infection  with  tuberculosis  from 
bovine  or  other  animal  sources.  We  are  all  agreed  to-day  that 
tuberculosis  among  animals  is  a  sufficiently  serious  source  of  tuber- 
culosis among  human  beings  to  requii-e  that  no  animal  food  shall  be 
eaten  unless  it  is  either  obtained  from  animals  certainly  free  from 
tuberculosis  or  has  first  been  exposed  to  some  process,  like  heating, 
to  make  the  tubercle  bacilli  it  may  contain  innocuous. 

Dr.  Unterberger:  In  den  Discussionen  wurde  nur  von  auslosen- 
den  Momenten  bei  der  Entstehung  der  Tuberkulose  gesprochen  und 
nichts  gesagt  von  auszulosenden  Momenten.  Wie  zu  einem  Brande 
ein  Funken  und  em  Geboude  nothig  sind,  so  auch  zur  Entstehung 
euier  Krankheit,  so  auch  der  Tuberkulose,  ein  Infektionstrager  und 
ein  spec,  schwacher  Organismus.  Nicht  jeder  Funke  erzeugt  Brand, 
nicht  jeder  Bacillus  eine  Tuberkulose.  Gegen  Brandschaden  kampf  en 
wir  durch  Bauten  von  feuerfesten  Gebaude,  gegen  Tuberkulose 
kampfen  wir  mit  Erfolg  in  erster  Linie  mit  einem  erkannten  Organis- 
mus. Daher  ist  unsere  Hauptaufgabe  beim  Kampfe  mit  der  Tuber- 
kulose unseren  Koi-per  zu  starken,  damit  die  Osmose  in  alien  Organen 
geregelt  wird,  dann  hat  der  Bazillus  wenig  zu  sagen. 

Wir  mussen  bei  einer  erfolgreichen  Bekampfung  mit  dei  Tuber- 
culose  nicht  ausschliesslich  bacteriologisch  denken  sondern  auch 
biologisch. 

Dr.  Park.  In  answer  to  Dr.  Ravenel's  statement  that  he  sees  no 
reason  to  believe  the  tubercle  bacilli  do  not  change  then-  character- 
istics like  other  bacilli,  I  wish  to  state  that  all  that  I  intended  to 
assert  was  that  the  changes  which  took  place  did  not  prevent  the 
identification  of  the  type.  So  far  as  the  bacilli  obtained  from  the 
tissues  of  children  were  concerned  it  was  remarkable  how  little  the 
bacilli  of  the  bovine  type  which  had  been  in  the  body  for  years 
dilFcred  from  those  obtained  from  cattle  or  from  children  in  which 
the  infection  could  have'  lasted  only  a  few  months.  Dr.  Ravonel 
surely  knows  that  in  nearly  all  the  experiments  in  which  human 
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bacilli  were  inoculated  in  cattle  they  retained  their  human  type  charac- 
teristics as  long  as  they  remained  alive  in  the  bodies  of  cattle. 

Dr.  Weber  has  already  pointed  out  that  the  British  commission 
has  changed  its  opinion  and  now  considers  that  the  apparent  change 
in  type  of  bacilli  in  certain  calves  was  due  to  the  well-demonstrated 
fact  that  a  small  percentage  of  human  cases  contains  both  types  of 
tubercle  bacilli  and  that  the  apparent  transformation  was  simply 
the  greater  development  of  the  more  virulent  bovine  type  in  the 
calves. 

Dr.  Weber:  Herr  Eavenel  hat  ausgefiihrt,  jedes  mit  bovinen 
Bazillen  infizierte  Kind  konne  eine  Infektionsquelle  fiir  seine  Umge- 
bung  abgeben.  Dem  gegeniiber  mochte  ich  darauf  hinweisen,  dass 
es  sich  bei  den  bovinen  Infektionen  in  den  meisten  Fallen  um  ge- 
schlossene,  nicht  um  oifene  Tuberkulosen  handelt.  Seit  von  der  engli- 
schen  Kommission  2  Falle  von  Phthise,  beruhend  auf  bovinen  Bazillen 
gefunden  worden  sind,  muss  man  allerdings  an  die  Moglichkeit  der 
Uebertragung  boviner  Bazillen  von  Mensch  zu  Mensch  denken. 
Bisher  ist  aber  noch  kein  derartiger  Fall  beobachtet  worden.  Ich 
habe  mir  vorgenommen  nach  solchen  Fallen  zu  suchen. 

Auch  die  MogUchkeit  der  Umwandlung  der  bovinen  in  die  humanen 
Bazillen  will  ich  nicht  ohne  weiteres  ganz  und  gar  abweisen,  aber  ich 
muss  wieder  betonen,  dass  eine  solche  Umwandlung  bisher  nicht 
beobachtet  ist.  Die  Frage  ist  aber  jedenfalls  sehr  wichtig  und  sowie 
ich  wieder  nach  Deutschland  zuriickgekehrt  sein  werde,  werden  wir 
gemeinsam  mit  Herrn  Prof.  Eber  neue  Versuche  anstellen.  Wenn  ich 
Herrn  Ravenel  richtig  verstanden  habe,  hat  er  die  englische  Tuber- 
kulosekommission  als  Zeuge  fiir  die  Umwandlungsanschauung  ange- 
ftihrt;  dazu  mochte  ich  bemerken,  dass  die  englische  Kommission 
im  Second  Interim  Report  der  Umwandlungstheorie  zuneigte,  im 
Final  Report  nimmt  sie  jedoch  einen  anderen  Standpunkt  ein,  da 
sich  inzwischen  gezeigt  hatte,  dass  es  sich  bei  den  urspriingUch  als 
Ueberganskulturen  angesehenen  Kulturstamme  um  Mischkulturen 
beider  Typen  handelte.  Ich  habe  ausdriicklich  betont,  wir  wollen 
alle  Hypothesen  und  unbewiesenen  Theorien  bei  Seite  lassen  und  uns 
nur  an  das  Tatsachliche  halten. 

Geschieht  dies,  so  kann  man  zu  keinen  andern  Schlussatzen  kommen 
als  zu  den  von  mir  aufgestellten. 


TWELVE    YEARS'   EXPERIENCE    OF   COMPULSORY   NOTIFICATION 
OF   PULMONARY  TUBERCULOSIS   IN    SOUTH   AUSTRALIA. 

W.  Ramsay  Smith,  D.  Sc,  M.  B.,  C.  M.,  F.  R.  S.  (Edinburgh). 

On  the  1st  of  January,  1899,  the  health  act  of  1898,  a  consolidating 
measure,  became  law  in  South  Australia.  Some  of  its  provisions 
were  ahead  of  the  times.  Like  all  such  provisions,  these  demanded 
delicate  handling. 

Under  the  act,  "Every  medical  practitioner  attending  on  or  con- 
sulted by  any  person  suffering  from  pulmonary  tuberculosis  shall,  as 
soon  as  the  fact  becomes  known  to  him,  report  the  same  to  the  local 
board  of  the  district  in  which  the  person  resides,  provided  such  noti- 
fication shall  not  be  necessary  if  the  case  has  been  previously  reported 
to  the  same  local  board."  The  local  board  sends  a  copy  of  the  report 
to  the  central  board  of  health. 

The  act  was  defective  in  two  respects.  It  did  not  provide  for 
payment  for  notification  of  tuberculosis,  as  it  did  in  the  case  of  other 
notifiable  diseases;  and  it  made  no  provision  for  supervising,  con- 
trolling, segregating,  or  otherwise  dealing  with  consumptives,  although 
it  gave  certain  powers  to  deal  with  infected  houses  and  materials. 

At  the  time  when  I  was  appointed  permanent  head  of  the  depart- 
ment of  public  health  and  chairman  of  the  central  board  of  health, 
the  act  had  been  in  force  for  about  nine  months.  The  provisions 
dealing  with  tuberculosis  had  received  but  little  attention.  The 
number  of  cases  reported  at  the  end  of  the  first  12  months  amounted 
to  less  than  70  per  cent  of  the  deaths  registered.  Obviously  there 
was  leakage  in  notification.  It  was  recognized  that  the  law  must  be 
enforced,  or  else  that  the  notification  provisions  must  be  repealed. 

A  few  warnings  to  medical  practitioners,  with  a  judicious  prose- 
cution or  two  as  a  collateral,  increased  the  number  of  notifications. 
Local  boards  of  health  paid  for  the  greater  number  of  notifications, 
a  course  which  removed  any  objection  or  excuse  that  practitioners 
might  have  for  remissness  in  doing  their  legal  duties;  and  some  local 
boards  began  to  exercise  some  supervision  over  their  consumptives. 
A  good  deal  of  interest  was  evinced  by  the  laity  in  the  general  subject 
of  consumption;  an  interest  encouraged,  as  is  not  unusual,  by  pro- 
fessional men  who  had  something  to  gain  in  the  matter,  either  present 
or  prospective. 

It  was  by  no  means  easy  to  hold  the  balance  true  between  public 
interests  and  individual  rights.  Two  things  proved  important  at 
this  time.  Firstly,  anxiety  regarding  the  effect  of  notification  in 
certain  classes  of  cases  was  much  allayed  by  the  central  board  inti- 
mating to  local  boards  that,  if  a  medical  practitioner  in  reporting  a 
case  said  that  visitation  by  the  officers  of  the  local  board  was  not 
necessary,  the  local  board  might  assume  that  all  necessary  instruc- 
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tiona  had  been  given  and  all  necessary  precautions  had  been  taken. 
Secondly,  with  the  view  of  making  a  workable  estimate  of  the  number 
of  consumptives  alive  at  any  given  time,  in  case  it  was  proposed  to 
make  provision  for  control,  I  supplied  the  most  accurate  data  I  could 
obtain,  the  figures  of  Bayle  and  Louis,  on  the  duration  of  consump- 
tion, through  Prof.  Bragg  to  Prof.  J.  R.  Wilton,  then  a  student  at 
the  Adelaide  University,  in  order  to  find  if  it  were  possible  to  obtain  a 
coefficient  of  the  death  rate  that  would  give  the  number  aUve.  Mr. 
Wilton  supplied  what  I  have  elsewhere  called  "Wilton's  Mortality 
Curve  for  Phthisis."  Probably  it  is  really  a  morbidity  curve.  It 
shows  that  at  any  time  the  number  of  those  who  will  die  in  the  next 
month  is  one-twelfth  of  the  original  hundred  who  are  yet  alive.  This 
means  that,  in  a  community  where  consumption  is  neither  increasing 
nor  diminishing,  twelve  times  the  monthly  death  rate  will  equal  the 
number  of  consumptives  aUve  at  any  given  time;  in  other  words, 
and  speaking  roughly,  that  the  annual  total  of  deaths  is  the  same 
as  the  total  number  ahve.  This  result  occasioned  some  criticism 
from  people  who  had  no  mathematical  knowledge  but  who  believed 
that  their  own  estimates,  founded  on  personal  guesses  or  impressions, 
were  much  more  worthy  of  public  credence  than  the  mathematical 
interpretation  of  accurate  medical  data. 

In  order  to  apply  to  this  subject  the  most  searching  practical  test 
available,  I  requested  all  local  boards,  in  1906^  to  supply  nominal 
roUs  of  all  consumptives  reported  to  them  at  any  time  since  the  1st 
of  January,  1899,  and  known  to  be  alive  on  the  31st  of  December, 
1906.  Similar  rolls  have  been  suppUed  at  the  end  of  every  year. 
By  checking  these  rolls  with  each  other,  with  the  central  register  of 
consumptives,  with  the  death  certificates  supplied  by  the  registrar 
of  deaths,  with  special  returns  made  by  consumptive  homes  and 
hospitals,  and  by  particular  inquiries  made  through  the  police  depart- 
ment, we  have  been  able  to  find  out  and  to  ''keep  the  run"  of  the 
vast  majority  of  consumptives  in  the  State.  Our  experience  is  that 
Wilton's  curve  gives  a  good  estimate  for  practical  purposes  of  the 
number  ahve,  so  far  as  our  State  is  concerned. 

Three  years  ago  the  central  board  had  occasion  to  take  an  imme- 
diate interest  and  an  active  part  in  the  sanitary  administration  of 
one  of  the  cities,  and  I  asked  the  nurse  inspectors,  in  the  course  of 
their  visits  to  premises  where  there  were  cases  of  infectious  disease 
and  consumption,  to  take  notes  of  the  conditions  existing.  Later 
on,  other  districts  were  visited  by  the  inspectors.  The  notes  taken 
afford  information  on  many  subjects  that  are  of  prime  importance 
in  connection  with  any  scheme  of  control,  whether  voluntary  or  com- 
pulsory, as  regards  the  people,  or  whether  local  or  central,  as  regards 
administration.  I  shall  now  refer  to  some  of  these,  and  to  the  manner 
in  which  our  experience  was  gained. 
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I.    THE    ATTITUDE   OF   THE   MEDICAL   PROFESSION. 

Where  notifiable  communicable  disease  is  concerned,  it  appears 
characteristic  of  the  profession  everywhere  to  pay  more  attention  to 
the  medical  welfare  of  the  patient  than  to  the  legal  rights  of  indi- 
viduals and  the  principles  of  public  health  administration.  Even 
when  they  do  appreciate  the  general  principles,  they  are  prone  to 
think  that  the  individual  patient  under  their  care  should  be 
treated  in  practice  as  an  exception.  I  think  the  medical  practitioners 
in  this  State  do  not  differ  greatly  in  these  respects  from  practitioners 
elsewhere;  probably  they  are  now  paying  more  attention  to  the 
public  aspect  of  communicable  diseases.  Notification,  on  the  whole, 
is  more  complete  and  prompt  than  formerly,  and  omissions  to  report 
are  usually,  if  not  altogether,  due  to  oversight  or  to  the  belief  that 
the  case  has  abeady  been  notified. 

II.    THE    SOCIAL   POSITION    OF   THE    SUFFERERS. 

In  this  State,  social  position,  as  such,  seems  to  have  little  to  do 
with  the  incidence  of  the  disease.  Few,  if  any,  occupations  here 
in  themselves  specially  predispose  to  consumption.  The  conditions 
that  favor  the  origin  and  the  spread  of  the  disease  may  be  found  as 
incidentals  in  the  case  of  almost  any  indoor  occupation.  The  disease 
seems  to  be  "accidental"  to  the  person  and  to  the  employment. 
Speaking  generaly,  although  we  have  a  great  variety  of  occupations 
in  this  State,  the  general  conditions  under  which  they  are  carried  on, 
and  the  amount  of  supervision  exercised  by  the  State,  preclude  the 
occurrence  of  much  "disease  of  occupation." 

ni.  coNDmoNs  of  housing. 

In  Austraha  we  still  have  something  to  learn  in  the  art  of  adapting 
our  mode  of  hving  to  our  climatic  conditions.  In  a  country  where 
we  might  live  almost  constantly  out  of  doors  in  great  comfort,  and 
with  every  advantage  that  accrues  from  the  natural  life,  we  follow 
too  much  the  traditions  of  the  "home  country"  in  our  style  of 
architecture,  in  our  solid  furniture,  in  our  heavy  carpets,  curtains 
and  hangings,  in  our  times  and  methods  of  cleaning  rooms,  in  ex- 
cluding light  because  it  is  trying  to  the  eyes  and  the  complexion 
and  the  colors  of  the  carpets  and  curtains.  Ventilation,  in  summer, 
usually  means  "shutting  out  the  heat."  In  South  Australia  there 
has  recently  been  a  groat  change  in  respect  to  many  of  these  condi- 
tions. House  verandas,  in  wliich  people  can  live  practically  out  of 
doors,  are  common.  "Camping  out"  is  a  favorite  form  of  holiday 
making.  "Sleeping  out"  at  home  in  the  free  fresh  air  and  alone  is 
becoming  fashionable  among  all  classes.  The  effect  of  these  customs 
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is  seen  in  everyday  life.  For  once  that  you  will  see  a  young  woman 
shut  the  windows  in  a  railway  carriage  or  a  tramcar,  summer  or  winter, 
you  will  fifty  times  see  her  making  sure  that  they  are  open — and  it  is 
to  the  women,  the  young  women,  that  we  look  for  the  carrying  out 
of  measures   of  healthy  Hving. 

Our  experience  is  that  consumption  is  essentially  a  house  disease, 
due  to  and  encouraged  by  structural  defects,  by  the  want  of  ventila- 
tion, by  the  shutting  out  of  the  sunlight,  by  dampness  in  and  around 
the  house,  and  by  overcrowding  in  rooms,  especially  bedrooms.  In 
offices,  both  public  and  private,  in  factories,  in  workshops,  in  schools, 
wherever  there  is  less  fresh  air  admitted  than  the  workers  require, 
we  find  we  are  dealing  with  the  breeding  places  of  consumption. 
Especially  is  this  so  after  epidemics  of  measles  and  whooping  cough. 

IV.  CONTROL  BY  LOCAL  BOARDS  OF  HEALTH. 

Many  of  the  local  boards  are  apathetic,  and  not  a  few  are  admin- 
istratively impotent.  For  some  years,  however,  several  of  them 
have  made  strong  endeavors  to  control  tuberculosis  and  have  accom- 
plished a  great  deal.  But  they  labor  under  serious  disadvantages, 
such  as  the  lack  of  information  regarding  the  presence  of  consump- 
tives who  come  and  live  in  the  district  without  medical  attendance; 
the  want  of  information  regarding  the  movements  of  consumptives 
within  the  district,  and  the  nonnotification  of,  and  consequent  lack 
of  information  regarding,  deaths  (now  obviated  by  notification  from 
the  central  board  on  receipt  of  the  Registrar  General's  certificate); 
the  wandering  proclivities  of  patients  who' are  here  in  the  morning 
and  elsewhere  at  night;  the  fact  that  many  consumptives  live  in 
one  district  and  work  in  another;  the  want  of  uniformity  in  the 
measures  and  extent  of  control,  of  which  a  consumptive  is  not  slow 
to  take  advantage,  and,  in  general,  the  impossibiUty  of  any  control 
that  will  be  complete  and  uniform,  hygienically  effective  and  finan- 
cially economical. 

Certain  State  conditions  affectmg  admmistration  are  peculiar. 
In  AustraUa,  more  than  in  any  country  in  the  world,  is  the  popula- 
tion massed  round  the  metropolitan  cities.  In  South  Australia, 
more  than  in  any  other  State  in  the  Commonwealth,  is  this  the  case. 
About  45  per  cent  of  the  whole  population,  embracing  over  80  per 
cent  of  the  total  number  of  consumptives,  live  withm  10  miles  of  the 
capital,  under  the  jurisdiction  of  about  a  score  of  local  boards  whose 
boundaries  are  imaginary  lines  and  not  geographical  barriers  to 
locomotion,  whose  populations  differ  greatly  as  to  numbers,  whose 
rateable  values  and  incomes  differ  enormously,  whose  officers  show 
aU  gradations  in  number,  training  and  efficiency,  and  where  the 
proportion  of  consumptives  varies  enormously,  and  bears  no  rela- 
tion to  any  of  the  factors  mentioned. 
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V.    WANDERING   PROCLIVmES    OF    CONSUMPTIVES. 

Apart  from,  or  in  addition  to,  the  tendency  of  the  general  popula- 
tion in  this  State  to  move  from  place  to  place,  as  occupation  demands, 
or  for  the  purpose  of  visiting  friends,  or  merely  for  change,  the  con- 
sumptive usually  shows  an  inclination  to  try  places  that  have  been 
recommended  to  him  as  having  done  good  to  someone  else,  whether 
the  other  suffered  from  consumption  or  from  any  disease  at  all. 
Thus  it  happens  that  certain  country  hotels  or  boarding  houses 
receive  among  their  \'isitors  more  than  a  due  proportion  of  consump- 
tives. Sometimes  the  invalids  are  careless  or  ignorant  of  the  details 
of  routine  precautions;  and  the  landlords  and  local  boards  (there  are 
about  150  country  local  boards)  have  not  the  knowledge  or  means 
necessary  for  control. 

VI.    THE  ATTITUDE  OF  CONSUMPTIVES  AND  THEIR  FRIENDS  WHEN  THEY 
KNOW    OF   THE    EXISTENCE    OF   THE    DISEASE. 

Without  discussing  the  general  question  of  whether  a  patient  has 
a  right  to  be  told  what  the  physician  Imows  or  thinks  of  the  exact 
nature  of  any  tUsease  from  which  he  may  be  suffering,  we  may  allow 
that  in  the  case  of  a  consumptive  so  much  for  cure  and  control 
depends  on  the  intelligent  cooperation  of  the  patient  and  his  friends 
with  the  doctor  that  everyone  concerned  should  know  the  nature  of 
the  disease,  provided  no  harm  is  done  to  the  patient  by  the  knowledge, 
or  by  the  method  of  imparting  it.  In  no  case  can  I  find  that  any 
harm  has  been  done  by  telling  the  friends  or  the  patient  the  general 
nature,  if  not  the  particulars,  of  the  disease.  I  would  now  go  so  far 
as  to  say  that  we  owe  consumptives  this  much  as  recompense  for 
what  we  ask  from  them  in  the  way  of  precautions. 

Patients  and  then*  friends  have  proved  ready  to  take  the  few  simple 
precautions  that  we  deem  necessary  for  control,  and  they  also  show 
a  wonderful  readiness  (I  have  met  with  only  one  exception)  to  make 
every  sacrifice  in  order  to  become  well,  or  as  well  as  possible. 

VII.    PRECAUTIONS. 

For  several  years  the  central  board  had  no  means  of  dealing  with 
consumptives,  but  recently  the  services  of  the  trained  nurse  inspec- 
tors, who  were  appointed  for  certain  purposes  of  the  act,  have  been 
utilized  eitJier  incidentally  or  specially  for  visiting,  advising,  uaspect- 
ing  houses,  dealing  with  insanitary  conditions,  collecting  information, 
disinfecting  premises  and  articles,  and  finding  how  much  supervision 
is  being  exercised  by  local  boards.  These  inspectors,  besides  ha\ing 
been  fully  trained  for  tlu-ee  years  as  nurses  in  a  general  hospital  and 
in  district  work,  have  all  the  training,  qualifications,  and  experience 
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in  general  sanitary  work  required  of  the  male  inspectors  of  the  board, 
and  they  are  also  specially  trained  in  disinfecting  and  quarantine 
work.  ne 

In  connection  with  disinfection  there  was  at  first  some  concern  on 
the  part  of  the  people  as  to  the  house  furnishings ;  but  now  it  is  usual 
for  the  people  to  apply  to  have  other  rooms  done  as  a  precaution, 
once  they  have  seen  the  method  and  results  of  employing  the  for- 
malin spray.  The  advice  given,  the  precautions  deemed  necessary, 
and  the  attitude  of  the  central  authorities  toward  the  subject  of 
consumption,  are  set  forth  in  (1)  a  pamplilet  on  "The  control  of 
communicable  diseases  in  South  Australia";  (2)  a  leaflet  giving 
detailed  directions  where  a  case  of  consumption  exists,  and  (3)  a 
leaflet  giving  general  advice  how  to  live  so  as  to  avoid  the  disease. 
The  schedule  of  information  for  the  use  of  the  nurse  inspectors  is 
what  was  agreed  on  at  the  Conference  of  Principal  Medical  OflScers 
of  States  in  1911,  as  revised  by  the  Commonwealth  statistician. 

It  is  illegal  to  relet  any  part  of  a  house  that  has  harbored  a  con- 
sumptive until  it  has  been  disinfected  to  the  satisfaction  of  an  in- 
spector of  the  board  of  health.  Tliis  disinfection  is  usually  done  free 
of  cost  by  the  authorities.  It  is  not  uncommon  for  prospective  ten- 
ants now  to  apply  to  have  rooms  or  even  a  whole  house  disinfected 
as  a  special  precaution  before  entry.  This  also  is  done  free  of  charge, 
except  perhaps  for  the  cost  of  the  materials  used.  In  this  work  of 
disinfecting  we  find  great  readiness  on  the  part  of  the  railways,  the 
education  and  other  government  departments  to  cooperate,  as  also 
on  the  part  of  owners  of  workshops,  factories,  and  such  like  places. 
The  aim  is  a  maximum  of  efficiency  at  a  minimum  of  money,  time, 
and  energy,  and  I  believe  we  attain  it. 

Vm.   EFFECT  OF  THE  SCHEME  OF  INVALID  PENSIONS. 

A  year  or  two  ago  the  Commonwealth  government  introduced  a 
scheme  of  invalid  pensions  (in  addition  to  the  old-age  pensions), 
under  which  any  person,  unable  to  work  on  account  of  accident  or 
disease  would  receive  10  shillings  a  week,  if  there  were  no  other 
source  of  income.  This  has  worked  for  great  good  in  ways  that  were 
not  foreseen,  particularly  in  contributing  so  much  to  the  support  of 
a  consumptive  that  the  other  members  of  the  family  are  free  to  earn 
their  living  in  a  way  that  was  not  possible  while  the  invalid  was  a 
tax  on  them  for  maintenance  and  attention. 

IX.^GENERAL   POSITION   AT   PRESENT. 

AH  the  work,  such  as  it  is,  and  it  is  a  great  deal  in  practice  and  in 
value,  of  supervising,  instructing,  disinfecting,  and  collecting  informa- 
tion'5,has  been  initiated  and  accomplished  by  degrees  as  occasion  gave 
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opportunity,  sometimes  one  authority  leading  the  way,  sometimes 
another;  and  at  the  present  time  we  know  what  staff,  what  apphances, 
and  what  money  are  necessary  for  complete  and  effective  control 
tluoughout  the  State.  A  parUamentary  bill  has  been  drafted  which, 
if  passed,  will  provide  for  such  control  on  the  lines  agreed  to  by  the 
Conference  of  Principal  Medical  Officers  on  Uniform  ]Measures  for  the 
Control  of  Consumption  in  the  States  of  Austraha,  which  met  at 
Melbourne  last  year. 


CONTROLE  ADMINISTRATIF  DE  LA  TUBEBCULOSE  PULMONAIRE. 

Par  le  Dr.  Guerbet,  professeur  k  I'Ecole  de  MMecine  de  Rouen. 

Le  controle  administratif  de  la  tuberculose  comprend: 

1°.  La  connaissance  des  cas  de  tuberculose  pulmonaire,  c'est-a-dire, 
la  declaration  obligatoire  de  cette  maladie. 

2°.  L'etablissement  de  fiches  par  noms  et  par  unmeubles  des  cas  de 
tuberculose  declares. 

3°.  Les  enquetes  faites  au  domicile  des  malades  et  dans  les  ateliers 
et  magasins  oil  Us  travaillent. 

Le  contrdle  administratif  de  la  tuberculose  ne  doit  pas  §tre  con- 
sidere  comme  un  but,  mais  comme  un  moyen  d'action  dans  la  lutte 
antituberculeuse. 

Les  anglais  ont  ainsi  envisage  la  question  et  T assurance  obHgatoire 
contre  la  maladie,  qui  est  entree  en  action  dans  le  Royamne-Uni, 
n'est  que  le  corollaire  du  controle  administratif  de  la  tuberculose.  La 
legislation  anglaise  a  prevu  un  capital  de  37,500,000  francs  qui, 
preleve  sur  les  produits  de  I'assurance  obligatoire,  sera  utilise  a 
l'etablissement  de  dispensahes  et  a  I'entretien  d'institutions  ay  ant 
pour  but  les  soins  et  les  secours  a  donner  aux  tuberculeux. 

II  semblera  peut-^tre,  que  cette  question  de  Fassurance  obligatoire 
contre  la  maladie  est  en  dehors  de  notre  sujet;  mais  il  nous  paralt 
impossible  de  songer  a  6tablir  im  contrdle  administratif  effectif  de  la 
tuberculose,  sans  etre  certain,  par  avance,  que  les  soins  et  les  secours 
materiels  necessaires  pourront  etre  donnes  aux  tuberculeux  d6clar6s; 
or,  seule  I'assurance  obligatoire  contre  la  maladie  permettra,  a  notre 
avis,  de  reunir  les  sonmies  enormes  necessaires  a  cette  action. 

Ce  qu'il  faut  avant  tout  eviter,  c'est  que  ce  controle  ne  soit  qu, 
"administratif,"  qu'il  ne  donne  lieu  simplement  qu'^  la  creation  d'un 
systeme  de  fiches  et  de  statistiques.  Si,  faute  d'argent,  il  se  resume 
en  cela,  le  controle  sera  sterile. 

II  ne  faut  pas  se  dissimuler  que  la  declaration  de  la  tuberculose,  qui 
est  la  base  du  contrdle,  n'est  pas  populaire.  Les  m^decins,  les 
malades  ne  I'accepteront  qn'k  contre  coeur,  s'ils  ne  voient  dans  les 
enquetes  des  bureaux  d'hygiene  que  de  vaines  formules  administra- 
tives. 
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Pour  qu'im  tel  controle  soit  accepte  par  le  public,  en  France  sur- 
tout  oil  toute  nouvelle  loi  est  Fobjet  de  critiques  systematiques,  il 
faut  que  les  malades  y  voient  leur  inter^t;  il  faut  que  la  declaration 
de  leur  cas  soit  suivie  d'un  mieux  etre  dans  leur  situation  physique 
et  mat6rielle.  Si  le  malade  est  chef  de  famille,  il  ne  faut  pas  qu'on 
se  contente  de  I'hospitaliser  tout  en  laissant  les  siens  dans  le  d^nii- 
ment;  s'il  s'agit  d'lme  mere  ay  ant  des  enfants  en  bas  ^ge,  il  faut  que, 
durant  son  sejour  dans  un  sanatorium,  elle  sache  que  ses  enfants  sont 
soignes  dans  de  bonnes  conditions. 

Si,  des  le  debut  de  Tetablissement  du  controle,  I'Etat  qui  le  present 
n'a  pas  les  moyens  financiers  sufiisants  pour  assister  les  tuberculeux, 
il  est  preferable  qu'il  s'abstienne. 

Nous  supposons  done  que  le  cote  financier  de  la  question  est  resolu. 

On  aura  au  prealable  constitue  un  systeme  antituberculeux  comme 
il  en  existe,  par  exemple,  a  Manchester  et  a  Edimbourg;  ce  systeme 
comprendra  en  substance : 

1^.  Des  institutions  de  secours  materiels  aux  tuberculeux  et  a  leurs 
families. 

2°.  Des  h6pitaux  d'isolement  pour  les  cas  avances. 

3".  Des  sanatoriums. 

4®.  Des  colonies  de  travail  horticoles  et  agricoles. 

5**.  Des  ecoles  en  plein  air. 

6°.  Des  cites  jardins  aux  environs  des  grandes  villes  manufac- 
turieres. 

Tout  etant  pret  pour  une  lutte  antituberculeuse  efficace,  on  pourra 
songer,  mais  seulement  a  ce  moment,  a  controler  la  morbidite  tuber- 
culeuse. 

DECLARATION    DE    LA    TUBERCULOSE    PULMONAIRE. 

Comme  I'a  bien  compris  la  legislation  anglaise,  dans  le  Public 
Health  Tuberculosis  Regulation  1911,  la  declaration  de  la  tuberculose 
pulmonaire  est  la  base  de  tout  controle  administratif  de  cette  maladie. 

"Tout  cas  de  tuberculose  pulmonaire,  constate  par  un  medecin 
traitant,  doit  donner  lieu  a  une  declaration  au  bureau  d'hygiene." 

Lik  est  le  principe;  I'application  en  est  delicate. 

La  tuberculose  pulmonaire  n'est,  la  plupart  du  temps,  point  une 
affection  aigiie  qui,  comme  les  maladies  epidemiques,  se  diagnostique 
d'une  fa^on  certaine  en  I'espace  de  quelques  jours.  Le  praticien  au 
debut  de  I'affection  la  soupponne  plut6t  qu'd  ne  FafFu-me. 

Devra-t-on  demander  au  medecin  traitant  de  declarer  les  cas 
precoces  diagnostiques  par  les  plus  legers  signes  d' auscultation? 

Dovra-t-on  lui  demander  de  faire  la  declaration  seulement  quand 
il  s'agit  de  tuberculose  ouverte  ? 

Si,  dans  le  principe  de  la  declaration,  on  n'envisage  que  la  lutte 
contre  un  foyer  d'infection,  comme  c'est  le  cas  pour  les  maladies 
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6pidemiques  ordinaires,  les  seula  malades  expectorant  des  crachats 
bacillif  eres  devront  etre  declares. 

Mais  ce  n'est  pas  seulement  pour  lutter  contre  un  danger  de  con- 
tagion immediat  qu'on  devra  faire  la  declaration,  c'est  surtout  pour 
venir  au  secours  d'un  malade  pauvre  qui,  soigne  a  temps,  aura  des 
chances  de  se  retablir;  qui,  au  contraire,  abandonne  a  lui-m6me, 
aboutira  a  la  phtisie. 

La  declaration  de  la  tuberculose  ne  doit  avoir  rien  de  commun  avec 
celle  des  maladies  aigiies,  comme  la  variole  ou  la  scarlatine.  Les 
maladies  epidemiques  obligatoirement  declarables  n'ont  qu'une  du- 
ree  ephemere  et  le  temps  pendant  lequel  le  malade  constitue  un 
foyer  d'infection  est  toujours  limite.  II  en  va  bien  autrement  avec 
cette  maladie  a  allure  chronique  qu'est  la  tuberculose  pulmonaire. 

Si  I'on  declare  un  tuberculeux  dans  le  seul  but  de  proteger  la 
society  contre  un  danger  d'infection,  obtiendra-t-on  un  resultat  reel? 
Evidemment  non.  On  ne  peut  isoler  pendant  desannees  un  malheureux 
phtisique.  Alors  quel  but  poursuit-on  en  dehors  de  toute  idee  de 
statistique?  L' amelioration  de  Tetat  de  sante  du  malade  pauvre? 
II  aurait  mieux  valu  declarer  son  cas  alors  qu'il  etait  moins  avance; 
on  aurait  eu  plus  de  chances  d'eviter  la  creation  d'un  foyer  morbide 
et  le  malade  aurait  eu  I'espoir  d'une  guerison. 

Critiques  dont  la  declaration  est  Vohjet: 

(A)  De  la  part  des  medecins. — L'objection  principale  qui  nous  a  6t6 
faite  en  Angleterre  par  les  medecins  hostiles  a  la  declaration  obliga- 
toire  est  celle-ci:  La  declaration  est  une  source  d'ennui  pour  les 
malades,  non  compensee  par  les  services  que  peuvent  leur  rendre  les 
autorites  sanitaires. 

Mais,  si  le  praticien  est  persuade  que  I'inter^t  de  son  client  est  en 
jeu,  et  nous  avons  pose  en  principe  que  le  but  de  la  declaration  6tait 
de  venir  en  aide  au  malade,  l'objection  tombe  d'elle-m^me. 

II  est  une  autre  critique:  La  declaration  sera  inoperante  dans  la 
classe  aisee.  Que  nous  importe!  seules  les  statistiques  en  pourront 
6tre  faussees;  cela  n'a  qu'une  importance  relative.  Dans  la  classe 
aisee  en  general,  les  foyers  de  contagion  sont  peu  a  craindre;  la  con- 
tagion de  la  tuberculose  n'a  rien  de  commun  avec  celle  des  maladies 
Epidemiques  ordinaires,  qui  donnent  lieu  a  de  severes  controles:  La 
proprete,  I'aeration  des  appartements,  la  diminution  de  I'encombre- 
ment,  des  mesures  d'hygi5ne  generale  suffisent,  en  somme,  pour 
creer  une  prophylaxie  antituberculeuse  efficace. 

Or,  ces  mesures  d'hygidne  sont  appliqu6es  en  g6n6ral  chez  les  gens 
ais^a;  le  medccin  habituel  pourra,  dans  tons  les  cas,  les  instituer; 
d'autro  part,  I'isolement  du  malade,  dangereux  pour  I'entourage, 
pourra  toujours  dtre  discr^tement  fait.     Enfin,  la  clientele  ais^e,  par 
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definition,  n'a  pas  besoin  des  secours  du  bureau  d'hygiene,  ni  surtout 
des  institutions  antituberculeuses  gratuites. 

D'ailleurs,  tout  en  decretant  la  declaration  de  la  tuberculose  obli- 
gatoire  pour  tous,  il  est  bien  entendu  que,  quoiqu'on  fasse,  le  medecin 
declarera  quand  il  le  voudra  bien;  rien  ne  saurait  I'y  forcer.  II 
pourra  toujours  repondre  a  une  observation  officielle,  que  son  diag- 
nostic n'est  pas  definitif,  qu'il  croit  devoir  s'abstenir. 

Le  legislateur,  tout  en  remunerant  le  medecin  qui  fera  une  declara- 
tion, devra  la  lui  demander  plutot  comme  un  service  que  comme  un 
devoir;  d'ailleurs,  il  est  bien  evident  quej'si  le  medecin  est  persuade 
que  la  declaration  peut  etre  utile  a  son  client,  il  le  fera  de  bonne 
grace. 

(B)  De  la  'part  du  public. — Nous  noterons  une  seule  objection  im- 
portante :  le  malade  craint  la  publicite  de  sa  maladie. 

S'il  peut  §tre  indifferent  a  un  individu  que  son  cas  de  scarlatine,  de 
variole,  de  typhoide  soit  declare,  il  n'en  est  plus  de  mdme  quand  il 
s'agit  de  la  tuberculose  pulmonaire.  Cette  maladie  tare  I'individu 
aux  yeux  de  la  societe;  sa  duree,  sa  gravite  habituelle,  le  danger  de 
contagion  qu'elle  implique,  sont  des  raisons  sufiisantes  pour  emp^cher, 
par  exemple,  le  tuberculeux  de  gagner  sa  vie,  si  quelque  indiscretion 
est  commise  au  sujet  de  la  declaration  de  son  cas.  C'est  la  une 
objection  de  grande  valeur. 

La  declaration  sera  faite  exclusivement  k  un  medecin  du  bureau 
d'hygiene,  comme  cela  est  prescrit  dans  la  loi  anglaise:  Le  medecin 
sera  responsable  de  toute  indiscretion  commise  dans  son  bureau. 
Mais  cette  declaration  donnera  lieu  a  une  enquete  au  domicile  du 
malade,  souvent  m§me  dans  le  milieu  oil  il  travaille;  ces  enqu^tes 
seront  facilement  Fobjet  d'iudiscretions  graves;  elles  ne  devront 
6tre  faites  que  par  des  m6decins,  car  elles  demanderont  du  tact,  une 
certaiue  connaissance  psychologique  de  I'individu.  Elles  ne  devront 
jamais  dtre  abandonnees  a  des  employes  quelconques,  a  des  bureau- 
crates  n' ay  ant  pour  habitude  que  de  remplir  sans  discernement  les 
fiches  blanches  qui  leur  sont  confiees. 

D'ailleurs,  ces  enqu^tes,  pour  etre  fructueuses,  exigeront  des  con- 
naissances  medicales  de  la  part  de  I'enqueteur.  II  sera  necessaire  de 
s'informer  des  habitudes  de  malade,  de  I'etat  de  sante  de  ses  parents, 
de  sa  femme,  de  ses  enfants;  il  conviendra  souvent  au  cours  de  cette 
enquete,  d'examiner  rapidement  I'entourage  du  malade,  de  fa^on  k 
depister  une  tuberculose  latente,  un  predispose.  S'il  s'agit  d'un 
jeune  honune  dont  I'apprentissage  n'est  pas  termine,  dont  la  pro- 
fession est  incertame,  le  medecm  pourra  utilement  I'aiguiller  vers 
une  profession  plus  adequate  h,  son  etat  de  sante,  le  mettre  meme  en 
rapport  avec  lea  institutions  appartenant  au  systeme  antitubercu- 
leux,  les  colonies  agricoles,  par  exemple. 
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Si  une  enquete  semble  necessaire  dans  F atelier  ou  le  magasia 
oil  travaille  le  malade,  il  faudra  que  ce  dernier  en  ait  donne  I'auto- 
risation;  et  la  encore  il  sera  facile,  avec  du  tact,  d'amener  le  malade  a 
aiitoriser  cette  enquete,  alors  qu'il  la  refusera  net  s'il  croit  n'avoir  k 
satisfaire  qu'a  un  simple  caprice  administratif. 

Cette  derniere  enquete  sera,  elle  aussi,  souvent  tres  utile;  elle 
permettra,  quelquefois,  de  connaitre  une  des  raisons  pour  lesquelles 
I'ouvrier  est  devenu  tuberculeux:  Atelier  mal  aere,  trop  peuple, 
et  donnera  lieu  a  un  rapport  aux  autorites  competentes,  qui  pourront 
faire  modifier  cet  etat  de  choses. 

Par  le  patron  qui  emploie  Touvrier,  le  medecin  inspecteur  apprendra 
beaucoup  de  details  concernant  le  malade;  ses  besoins,  ses  habitudes, 
son  etat  de  fortune. 

Cette  besogne  devra  done  etre  confiee  a  un  ou  des  medecius 
sp6cialement  designes  a  cet  effet  par  les  bm-eaux  d'hygiene;  si  elle 
est  conduite  avec  conscience,  eUe  donnera  les  resultats  les  meiUeurs; 
si  elle  est  faite  avec  le  sans  gene  et  rindifference  habituels  aux 
administrations,  elle  irritera  le  malade  et  son  entourage,  et  ne  servira 
qu'a  rendre  impopulaire  et  inefficace  Tiastitution  du  contr61e  de  la 
tuberculose. 

Le  controle  sera  fait  dans  les  ecoles,  par  le  medeciQ  inspecteur 
habituel;  c'est  peut-etre  la  ou  son  utilite  sera  la  plus  evidente. 
Ce  controle  permettra  de  depister  les  enfants  predisposes  a  la  tubercu- 
lose et  de  les  diriger  sur  les  ecoles  de  pleiri  air.  Avant  leur  depart 
d^finitif  de  I'ecole,  les  enfants  seront  examines  specialement  au  point 
de  vue  pulmonaire ;  ceux  qui  seront  tares,  donneront  lieu  a  une  fiche 
de  declaration  au  bureau  d'hygiene;  le  medecin  enqueteur  ira  trouver 
les  parents,  les  informera  de  I'etat  de  sante  pr^caire  de  leur  enfant 
et  les  incitera  a  choisir  pour  lui  une  profession  favorable  a  sa  sante. 

Pour  nous  rendre  compte  des  resultats  que  pourra  donner  la 
declaration,  nous  prendrons  comme  exemple  FAngleterre: 

Des  1902  des  essais  ont  ete  tentes  a  Londres,  en  particulier,  oti  la 
mortalite  par  tuberculose  pulmonaire  est  de  6,000  environ  pour 
4,800,000  habitants  (soit  1.25  pour  cent):  le  nombre  de  cas  declares 
est  passe  de  1,300  en  1902  a  9,000  en  1912. 

La  loi  sur  la  declaration  obHgatoire  de  la  tuberculose  est  entree  en 
vigueur  le  1^''  Janvier  de  cette  annee;  depuis  le  P""  Janvier  jusqu'au 
l*'  juillet  17,888  cas  ont  ete  d^clar^s.  On  est  done  en  droit  d'esperer 
que  I'annee  1912  apportera  la  declaration  de  35,000  cas  environ. 
C'est  un  veritable  succes. 

Dans  ses  details,  le  controle  administratif  de  la  tuberculose  pourra 
§tre  institu6  ainsi  qu'il  suit;  nous  nous  sommes  inspir6  des  articles 
de  la  loi  anglaise  et  surtout  de  I'admirable  contrdle  cr66,  il  y  a  d6jk 
plusieurs  ann6es,  par  le  Dr.  Niven  de  Manchester  et  qui  donne  les 
resultats  les  plus  remarquables.^ 
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Le  bureau  d'hygiene  devra  avoir  un  service  special  destine  k  ce 
contrdle.  En  dehors  d'un  petit  nombre  d'employes,  de  la  discretion 
desquels  le  directeur  devra  pouvoir  repondre,  il  j  aura  un  ou  des 
medecins  enqu^teurs. 

La  declaration  des  cas  sera  faite  par  les  medecins  traitants  indem- 
nises;  des  formules  simples  seront  tenues  a  leur  disposition  par  le 
bureau  d'hygiene.  Le  classement  des  cas  declares  sera  fait  sur 
deux  sortes  de'fiches: 

1°.  Un  classement  d'apres  le  nom  du  malade,  qui  permettra  de  se 
rendre  compte  si  un  cas  declare  nouvellement  a  ete  Tobjet  d'une 
declaration  anterieiu-e. 

2°.  Un  classement  par  adresses,  qui  permettra  d'etablir  I'^tat 
sanitaire  de  chaque  immeuble. 

L'enquete  faite  par  le  medecin  du  bureau  d'hygiene  devra  porter 
sur  les  conditions  de  salubrite  de  la  maison  qu'habite  le  malade,  sur 
la  profession  de  ce  dernier,  sa  famille,  sur  I'atelier  ou  le  magasin  oil 
il  est  employe. 

A  la  sortie  de  I'hdpital  ou  du  sanatorium,  le  malade  sera  a  nouveau 
I'objet  de  frequentes  visites  de  la  part  des  inspecteurs  sanitaires  qui 
noteront  son  etat  de  sante,  son  occupation  actuelle,  et  I'etat  sani- 
taire de  Fimmeuble  qu'U  occupe. 

Ces  enqu^tes,  enfin,  etudiees  avec  soin  au  bureau  d'hygiene,  don- 
neront  lieu  a  un  rapport  qui  permettra  de  pratiquer  les  desinfec- 
tions  necessaires  et  de  mettre  le  malade  en  communication  avec  les 
institutions  que  nous  avons  enumerees  et  qui  constituent  le  systeme 
antituberculeux. 

'Voir  pour  plus  de  details:  La  lutte  contre  la  tuberculose  dans  le  Royaume-Uni, 
parm.  Dr.  Guerbet,  Jouve  ^dit.,  Paris,  1911. 


A  STUDY  OF  THE  OBSERVATION  AND  ENFORCEMENT  OF  A  STAND- 
ARD  TUBERCULOSIS   REGISTRATION   LAW. 

Dr.  Charles  S.  Prest,  Tuberculosis  Committee  of  the  State  Charities  Aid  Association, 

Waterford,  N.  Y. 

•  It  was  my  privilege,  during  the  early  months  of  the  current  year, 
to  visit  the  cities  of  New  York  State,  exclusive  of  New  York  City, 
and  observe  the  enforcement  of  what  is  known  as  the  tuberculosis 
registration  law. 

This  law  was  enacted  by  the  legislature  of  1908,  and  had  been  in 
eflFect  practically  four  years;  one  of  the  purposes  of  my  trip  being 
to  determine  in  what  manner,  if  any,  I  thought  the  law  might  be 
improved. 

Briefly,  this  law  declares  tuberculosis  to  be  "an  infectious  and 
communicable  disease  dangerous  to  the  public  health,"  and  makes 
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it  ''the  duty  of  every  physician  in  the  State  to  report  in  writing"  to 
the  health  officer,  on  a  special  form,  "the  name,  age,  sex,  color, 
occupation,  place  where  last  employed,  if  known,  and  address  of 
every  person  known  by  said  physician  to  have  tuberculosis,  within 
24  hours  after  such  fact  becomes  known  to  said  physician."  It 
provides  for  the  free  examination  of  the  sputum  of  a  person  having 
symptoms  of  the  disease;  that  all  records  of  the  reports  of  cases  and 
the  results  of  sputum  examinations  shall  be  kept  secret;  for  the 
disinfection,  cleansing  or  renovation  of  premises  after  the  death  or 
removal  of  one  sick  with  the  disease,  and  for  the  report  of  the  change 
of  residence  of  all  tuberculous  persons.  It  further  prohibits  the 
careless  expectoration  of  tubercular  persons,  declariug  the  same  to 
be  a  nuisance,  and  provides  for  complaint  against  them,  and  for 
their  punishment  if  the  complaint  is  proved.  A  blank  is  provided 
for  a  statement  of  the  procedures  and  precautions  taken  with  and 
on  the  premises  of  the  patient  by  the  physician  in  attendance,  a 
penalty  is  provided  for  the  false  report  of  a  case,  and  various  other 
penalties  are  provided  for  the  nonobservance  of  the  law. 

Advance  notices  of  my  coming  were  sent  to  the  health  officer  and 
the  president  of' the  board  of  health  or  commissioner  of  health  in 
each  city,  and  on  my  arrival  I  reviewed  the  situation  with  the  health 
officer,  going  over  the  observation  of  the  law  in  his  community  and 
suggesting  changes  where  necessary. 

I  reported  my  findings  to  the  commissioner  of  health  or  president 
of  the  board  of  health  in  each  city,  and  in  many  met  the  board  of 
health  and  reported  to  them  also. 

I  also  pointed  out  what  I  thought  was  the  special  need  of  each 
community  for  a  fuller  observation  of  the  law  and  more  effective 
control  of  the  disease. 

In  many  cities  I  met  the  physicians  and  discussed  with  them  the 
various  sections  of  the  law  and  the  need  for  their  observation.  I 
found  some  opposition  on  their  part,  resulting  ui  almost  every  in- 
stance from  a  misunderstanding  of  the  law,  and  after  clearl}''  exi)lain- 
ing  the  various  sections  and  pointing  out  the  necessity  for  them,  a 
marked  improvement  was  noted. 

Briefly,  my  findings  placed  the  cities  in  tliree  great  classes,  as 
follows: 

First.  Those  few  cities  in  which  the  law  was  strictly  observed 
both  in  letter  and  in  spirit,  and  in  which  the  work  by  the  munici- 
paUty  against  this  disease  was  progressing  in  a  very  satisfactory 
mamier. 

Second.  Those  cities  in  which  the  law  was  observed  in  a  greater  or 
lesser  dcgi'oe,  the  importance  of  its  provisions  being  only  partly 
ap])reciated. 
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Third.  Those  cities,  and  there  were  several  of  them,  in  which  the 
law  was  scarcely  observed  at  all  or,  at  most,  indifferently. 

I  found  that,  as  a  rule,  the  larger  and  more  progressive  the  city 
the  better  the  law  was  observed,  but  there  were  notable  exceptions 
to  this,  the  health  authorities  of  one  of  the  largest  cities  having 
apparently  never  heard  of  one  of  the  chief  provisions  of  the  law. 

A  brief  resume  of  my  findings,  arranged  in  the  order  of  the  sections 
of  the  present  law,  may  be  of  interest: 

Section  ]. — Reports  of  cases. 

More  cases  than  deaths  were  reported  each  year  in  only  9  cities;  more  cases  than 
deaths  were  reported  for  the  entire  4  years  in  only  20  cities;  more  deaths  than 
reported  cases  had  occurred  during  the  4  years  in  26  cities. 

Section  2. — Examination  of  sputum. 

Free  examination  of  suspected  sputum  was  offered  in  every  city,  the  examinations 
being  made  in  some  instances  by  the  city,  in  some  by  the  county,  and  in  the  remainder 
by  the  State. 

Sections. — Protection  of  records. 

(a)  In  every  city  reports  of  cases  were  kept  by  the  health  officer  in  a  secret  register. 
(6)  In  most  cities  the  records  of  the  results  of  sputum  examinations  were  also  kept, 
but  in  a  few  this  was  not  so. 

Section  4. — Disinfection  of  premises. 

(a)  Notification  of  every  death.  In  all  but  four  cities  the  health  officer  was  promptly 
notified  of  every  death  from  this  disease. 

(6)  Notification  of  change  of  residence.  In  most  cities  these  were  very  seldom 
received;  rarely  from  physicians,  occasionally  from  tenants  wishing  to  move  into  a 
house,  or  from  the  owner,  but  no  record  of  such  a  report  being  received  from  a  lessee 
or  occupant  was  found.  In  cities  where  there  were  special  nurses  for  tuberculosis 
the  largest  number  of  these  reports  were  received. 

(c)  Reoccupation  of  premises  after  death.  In  no  case  where  the  health  officer  had 
been  notified  was  this  allowed  until  the  premises  had  been  thoroughly  disinfected, 
cleansed  or  renovated;  but  in  several  places  such  premises  were  reoccupied  without  thia 
being  done,  because  the  health  officer  had  not  been  notified  of  the  death  at  the  time, 

(d)  Reoccupation  of  premises  after  change  of  residence.  In  no  case  where  the 
health  officer  had  been  notified  was  this  allowed,  but  most  were  reoccupied  without 
disinfection,  cleansing  or  renovation,  because  so  few  reports  of  such  changes  were 
received. 

Section  5. — Health  officer  to  direct  disinfection,  cleansing  or  renovation. 

(a)  Determination  of  manner  of  disinfectio5.  When  notified  of  the  death  or  change 
of  residence  of  a  tuberculous  person,  the  health  officer  determined  the  manner  in 
which  the  premises  should  be  disinfected,  cleansed  or  renovated  in  every  instance. 

(6)  When  disinfection  alone  is  sufficient.  This  was  done  at  the  expense  of  the 
city  in  every  instance. 

(c)  When  cleansing  or  renovation  is  determined  necessary.  This  was  seldom  so; 
but  when  it  was  the  owner  was  usually  asked  and,  by  a  few,  directed  to  do  it  at  his 
own  expense. 
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Section  6. — Prohibiting  occupanq/  until  the  orders  of  the  health  officer  are  obeyed. 

(a)  Placarding  of  premises.  This  is  seldom  done,  as  the  owner  usually  obeys  the 
second  notice  if  he  does  not  the  first.  Many  cities  reported  this  never  necessary. 
Buffalo,  however,  finds  it  necessary,  and  frequently  placards  premises. 

Section  7. — Prohibiting  carelessness  of  a  person  having  tuberculosis. 

(a)  Complaints  of  careless  cases.  Many  cities  have  received  such  complaints,  but 
usually  only  few  of  them. 

(6)  Investigation  of  complaints  and  service  of  notice  when  necessary.  Some  health 
officers  investigate  these  personally,  some  tiuTi  them  over  to  an  assistant  or  sanitary 
inspector;  and  others  ask  the  local  tuberculosis  nurse  to  investigate.  Very  few 
health  officers  have  served  any  notice  in  these  cases.  A  few  have  cautioned  the 
patient,  but  that  is  all. 

(c)  Prosecution.  In  no  instance  was  a  single  prosecution  reported.  In  some 
instances  this  was  reported  as  never  necessary. 

Section  8. — Protection  of  -patienV s  family . 

(a)  Performance  by  health  officer  of  duties  of  physician  in  case  no  physician  is  in 
attendance.  Most  health  officers  reported  that  they  performed  all  duties  of  physi. 
cians  in  cases  in  which  they  knew  no  physician  was  in  attendance.  Many  stated 
that  they  did  not  know  of  any  such  cases.  Several  turned  these  cases  over  to  the  care 
of  the  city  physician,  and  others  referred  them  to  the  tuberculosis  nurse. 

(6)  When  a  physician  reports  he  has  failed  to  perform  such  duties.  Very  few  of  these 
cases  were  noted.  It  was  reported  that  in  such  cases  the  health  officer  looked  after 
the  patient  himself  or  saw  that  it  was  done  by  a  deputy,  the  city  physician,  or  a 
special  tuberculosis  nurse. 

Section  9. — Providing  that  physicians  shall  mahe  a  complete  statement  of  procedures 
and  precautions  on  a  blank  to  be  furnished  by  the  health  officer. 

(a)  Supply  of  blanks  on  hand.  The  health  officers  of  six  cities  had  apparently 
never  heard  of  such  blanks  and  had  no  supply  on  hand.  All  other  health  officers  had 
a  more  or  less  complete  supply  on  hand . 

(6)  Transmission  of  blanks  to  a  physician  reporting  a  case.  Most  of  the  cities  that 
had  blanks  sent  one  to  the  physician  reporting  each  case  in  almost  ever  instance,  a 
few  sending  them  in  every  instance.  Several  health  officers,  thinking  the  blanks  of 
little  service,  sent  them  only  occasionally,  and  many  spoke  emphatically  of  the 
impracticability  of  the  present  blanks  and  their  utter  uselessness. 

(c)  Filling  out  of  blanks  by  physicians.  On  the  receipt  of  such  blanks  most  physi- 
cians filled  them  out  in  a  perfunctory  manner  and  returned  them  to  the  health  officer. 
Most  of  them  reported  that  they  were  willing  and  able  to  carry  out  the  procedures  and 
precautions  specified,  even  though  they  did  not  fill  out  the  blanks  completely.  Many 
physicians  criticized  the  blanks  severely,  saying  that  it  was  impossible  to  fill  them 
out  satisfactorily. 

(d)  Duties  of  health  officer  when  physician  reports  he  is  unwilling  or  imable  to 
supervise  the  case.  All  health  officers  reported  that  in  these  instances  they  super- 
vised the  cases  themselves  or  had  the  city  physician  or  a  nurse  supervise  them. 

(«)  Return  of  blanks  with  additional  instructions.  In  a  few  cities  imsatisfac- 
torily  filled  out  blanks  wore  returned  to  the  physician  with  additional  instructions ; 
but  in  most  places  this  was  not  done.  In  some  cities  blanks  that  were  sent  to  the 
physicians  for  filling  out  were  in  several  instance* never  returned.  A  few  cities  follow 
up  the  physician  with  requests  for  the  return  of  these  blanks,  but  most  cities  do  not . 
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(/)  Sending  of  requisition  blanks  for  supplies.  Most  cities  send  requisition  blanks 
for  supplies  to  each  physician  reporting  a  case;  but  many  do  not,  because  they  have 
never  had  any  supplies  on  hand . 

(g)  Furnishing  of  supplies.  A  large  number  of  cities  keep  sputum  cups  and  holders 
on  hand  and  supply  them  freely  on  requisition  by  a  physician  and  in  many  instances 
by  a  nvu"se.  A  few  cities  have  paper  napkins,  liquid  disinfectant,  and  pocket  pouches 
also,  but  most  do  not.     Several  cities  furnish  no  supplies  at  all. 

(h)  Requests  by  physicians  for  supplies.  In  most  cities  where  supplies  are  kept 
on  hand  the  physicians  avail  themselves  of  them  to  some  extent,  but  usually  only 
for  a  short  time  for  each  case.  Niu-ses,  however,  frequently  request  supplies  for  the 
same  patient  for  a  long  period  of  time,  and  in  a  fow  instances  patients  and  friends  of 
patients  request  them. 

(i)  Supply  and  use  of  circulars  of  information.  Every  health  officer  reported  that 
he  had  a  full  supply  of  circulars  of  information  published  by  the  State  department  of 
health  or  locally  and  that  he  either  sent  one  to  every  physician  reporting  a  case  or  to 
the  patient.     Several  cities  have  these  circulars  printed  in  foreign  languages  also. 

(j)  Payment  of  $1  fee  for  filling  out  procedures  and  precautions  blank.  Compara- 
tively few  cities  pay  this  fee.  Many  cities  and  most  physicians  seen  did  not  know 
there  was  a  fee  allowed.  A  few  cities  refrained  from  paying  it,  on  account  of 
the  expense,  and  one  city  absolutely  refused  to  pay  it. 

Section  10. — Reporting  recovery  of  patient. 

In  most  cities  not  a  single  report  of  the  recovery  of  a  previously  reported  case  had 
ver  been  received.  Some  recoveries  of  unreported  cases  had  been  noted,  however, 
in  a  few  places.  Buffalo  reported  many  recoveries  of  reported  cases,  and  there  all 
reported  cases  are  closely  watched  until  recovered,  dead,  or  removed  from  the  city. 
In  the  last  instance,  the  health  officer  of  the  place  to  which  they  move  is  notified  of 
the  case,  if  the  locality  can  be  ascertained. 

Section  11. — Penalties. 

(a)  For  knowingly  reporting  as  tuberculous  any  person  not  so  affected.  No  in- 
stance of  this  was  reported.  In  fact,  nearly  every  report  was  of  an  advanced  case. 
The  few  exceptions  to  this  were  in  the  largest  cities,  where  the  disease  was  frequently 
recognized  reasonably  early,  aiid,  in  a  few  instances,  very  early. 

(b)  For  making  false  statements  regarding  a  case  or  certifying  falsely  as  to  any  of  the 
precautions  taken.  No  instance  was  found  of  any  physician  making  any  false  state- 
ment regarding  a  case,  nor  reporting  falsely  as  to  any  of  the  precautions  taken. 

(c)  General  penalty  for  violation  of  any  of  the  provisions  of  the  act.  No  report  of 
the  prosecution  of  any  person  violating  any  of  the  provisions  of  the  act  was  noted. 

CONCLUSIONS. 

After  a  careful  consideration  of  the  observation  and  enforcement 
of  the  above  law  in  particular,  and  of  the  laws  of  several  other  States 
in  general,  I  have  reached  the  following  conclusions: 

That  a  tuberculosis  law,  to  be  effective,  must  place  in  some  central 
authority,  as  the  State  commissioner  of  health,  full  power  and  means 
to  enforce  its  every  provision,  together  with  specific  statements 
directing  that  authority  so  to  do. 

That  this  authority  be  directed  to  make  rules  and  regulations  from 
time  to  time  for  the  care  of  persons  suffering  from  tuberculosis  and 
for  the  prevention  and  more  effective  control  of  the  disease. 
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That  these  rules  shall  state  strongly  the  seriousness  of  the  problem, 
the  contagiousness  of  the  disease,  and  the  like,  with  a  view  to  impress- 
ing upon  the  general  public,  and  particularly  the  local  public  health 
authorities,  the  need  for  larger  appropriations  and  more  effective 
measures  against  it.  Let  these  rules  state  that  the  control  of  tuber- 
culosis in  any  community  is  not  only  a  humanitarian  proposition, 
but  also,  and  in  an  even  larger  measure,  a  business  proposition  for 
that  community.  That  the  welfare  and  prosperity  of  every  city 
depends  fundamentally  upon  the  health  of  its  citizens,  and  that  a 
thoroughly  efficient  health  board  is  of  far  greater  value  and  should  be 
more  liberally  supported  than  either  the  fire  or  police  department, 

I  believe  that  the  responsibility  for  securing  the  report  of  all  cases 
of  tuberculosis  in  any  community  should  be  fixed  upon  the  local 
health  authorities,  exclusive  of  the  health  officer,  and  that  the  State 
commissioner  of  health  be  given  power  and  directed  to  enter  into  any 
community  in  which  the  reports  of  these  cases  are  not  secured  and 
secure  such  repoits,  and  that  the  expense  of  the  work  be  a  charge 
upon  that  community. 

That  the  report  of  a  case  be  made  as  easy  as  possible,  every  phy- 
sician being  required  to  report,  by  telephone,  in  person,  or  by  mail, 
simply  the  name  and  address  of  the  patient,  and  of  the  physician  in 
attendance. 

That  the  laity  be  permitted  and  urged  to  report  suspicious  and 
known  cases,  I  would  also  advise,  as  then  many  cases  not  now  reported 
would  be.  The  keynote  of  the  ultimate  control  of  this  disease  is, 
first,  in  knowing  where  the  cases  are,  and  all  active  control  depends 
primarily  upon  this.  The  importance  of  securing  an  accurate  record 
of  every  case  can  not  be  overestimated.  Especially  should  house- 
holders, heads  of  families,  lessees,  owners  or  occupants  of  premises, 
or  employers,  where  such  a  case  lives,  or  works,  or  spends  his  leisure, 
be  permitted  and  urged  to  report  it. 

I  believe  that  every  city  and  every  county  should  be  required  to 
provide  a  special  nurse  for  tuberculosis  for  every  50  cases  or  fraction 
thereof,  and  that  the  instruction  and  supervision  of  the  patients  be 
done  by  them  with  the  consent  and  under  the  direction  of  the  physi- 
cian in  attendance.  These  nurses  should  be  required  to  first  visit 
the  physician  in  attendance,  if  any,  and  secure  his  consent.  K  this 
is  granted,  I  would  relieve  the  physician  from  any  responsibility  as 
to  the  prevention  of  the  spread  of  the  disease  from  that  patient,  but, 
if  he  fails  to  gi-ant  this  consent,  I  would  hold  him  responsible  for  the 
control  of  the  contagion  of  that  case,  and  require  him  to  report  at 
least  quarterly  and  in  detail  concerning  the  measures  that  have  been 
taken  to  prevent  the  spread  of  the  disease. 

I  would  urge  that  a  sufficient  number  of  competent  diagnosticians 
be  provided  throughout  the  State,  to  whom  a  person  thinking  he  may 
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have  the  disease  may  go  at  no  expense,  or  to  whom  a  physician  or  a 
nurse  may  refer  a  case  for  diagnosis. 

That  the  freer  use  of  sputum  examinations  as  a  confirmatory 
measure  should  be  advised  and,  where  the  first  specimen  is  found 
negative,  that  it  be  reported  as  unsatisfactory  and  additional  speci- 
mens requested. 

I  believe  the  health  officer  should  be  notified,  not  only  of  the 
change  of  residence  and  death  of  every  person  having  this  disease, 
but  also  of  the  change  of  place  of  employment  of  every  such  person. 

That  a  space  be  set  aside  upon  the  blank  form  of  every  death  cer- 
tificate, and  the  physician  last  in  attendance,  or  the  health  officer, 
be  required  to  state  thereon  whether  the  patient  had  or  had  been 
thought  to  have  had  tuberculosis  at  any  time  during  the  last  two 
years  of  his  life. 

That  all  infected  premises  made  vacant  by  change  of  residence, 
change  of  place  of  employment,  or  death  of  any  person  having  this 
disease  shall  be  disinfected,  cleansed  or  renovated  by  the  health 
authorities,  or  by  the  owner  or  agent.  If  the  premises  so  vacated 
are  not  disinfected,  cleansed  or  renovated  within  48  hours,  I  believe 
the  health  authorities  should  be  directed  to  place  a  placard  upon 
them,  forbidding  their  occupancy  until  put  in  a  proper  sanitary 
condition. 

That  all  health  officers  should  receive  additional  compensation, 
in  addition  to  their  regular  salary,  for  all  work  done  by  them  against 
this  disease,  seems  no  more  than  right,  and  is  admitted  by  most 
sanitarians. 

I  strongly  believe  that  the  time  has  come  when  every  careless  case 
should  be  instructed  and  warned  and,  if  still  persistently  careless, 
should  be  forcibly  removed  and  detained  until  such  time  as,  in  the 
opinion  of  the  health  authorities,  the  case  may  be  allowed  his  liberty 
with  safety  to  the  community. 


CERTAIN  IMPORTANT  FEATURES  OF  THE  CONTROL  OF  TUBERCU- 
LOSIS. 

Bbbtram  H.  Waters,  M.  A.,  M.  D.,  of  the  Department  of  Health,  New  York  City, 
Division  of  Communicable  Diseases. 

Prevention  of  tuberculosis,  the  greatest  world  movement  of  modern 
times,  originating  in  various  countries  from  the  same  impulse,  the 
epoch-making  labors  of  Robert  Koch,  has,  in  each,  proceeded  along 
fairly  uniform  lines.  The  importance  of  the  dispensary,  the  sana- 
torium, and  the  hospital  has  been  established,  and,  in  this  country 
especially,  this  organization  has  been  built  upon  the  cornerstone  of 
regifltration  of  the  disease  and  its  sanitary  supervision. 
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This  procedure  has  been  made  compulsory  without  serious  opposi- 
tion on  the  part  of  either  physicians  or  patients,  and  has  proved 
efficient  to  a  high  degree.  By  means  of  it  and  a  well  developed  and 
organized  group  of  free  dispensaries  tuberculous  individuals  of  the 
dispensary  class  are  kept  under  surveillance  which  is  as  adequate  as 
can  be  expected  in  a  large  city.  The  most  important  factor  con- 
tributing to  the  shortcomings  of  registration  is  the  very  appreciable 
percentage  of  those  patients  who  give  false  addresses  or  who  remove 
to  new  ones  without  notification  of  the  department  of  health — often 
with  the  intent  to  escape  its  supervision — together  with  those  living 
in  lodging  houses  and  those  actually  homeless,  all  collectively  being 
known  as  "not  found  cases."  This  group,  in  1911,  constituted  fully 
25  per  cent  of  all  reported  cases,  and  while  it  is  entirely  within  the 
powers  of  the  department  to  place  the  responsibility  of  reporting 
removals  of  consumptives  upon  the  owners  of  tenements  or  their 
agents,  and  such  a  procedure  has  been  considered  at  various  times, 
this  action  has  never  been  taken  because  of  its  severity  and  the  hard- 
ship its  rigid  enforcement  would  entail.  However,  even  with  this 
number  of  unsupervised  cases,  it  would  seem  that  a  review  of  the 
city's  statistics  during  the  years  since  registration  and  sanitary 
supervision  became  fully  operative  should  disclose  some  evidence 
of  its  efficiency  as  shown  by  an  actual  diminution  of  the  prevalence 
of  the  disease.  There  has  been  a  very  gratifying  reduction  in  the 
tuberculous  death  rate,  and  a  comparison  of  this  with  the  general 
death  rate  for  a  corresponding  period  shows  that  the  former  has 
fallen  considerably  more  rapidly  and  appreciably. 

Table  I. 


Year. 

General 
death  rate. 

Death  rate: 
Pulmonary 
tuber- 
culosis. 

Year. 

General 
death  rate. 

Death  rate: 
Puhnonary 
tuber- 
culosis. 

1900 

20.57 
19.91 
18.58 
17.96 
19.99 
18.31 

2.37 
2.29 
2.07 
2.12 
2.18 
2.12 

1906 

18.35 
18.76 
16.52 
16.23 
15.98 
15.13 

2.16 

1901 

1907 

2.10 

1902 

1908 

2  01 

1903 

1909 

1.89 

1904 

1910 

1.81 

1905 

1911 

1.76 

This  would  indicate  that  the  tuberculous  death  rate  has  been 
lowered,  not  only  by  improved  hygiene,  the  enforcement  of  general 
sanitary  measures,  and  other  factors  operative  upon  the  general  death 
rate,  but  also  by  other  influences  whicli  may  fairly  be  considered  to  be 
the  special  efforts  which  have  been  so  well  directed  against  this 
disease  itself. 

If,  liowever,  a  study  is  made  of  the  number  of  tuberculous  persons 
reported  in  the  city  yearly  during  the  last  decade,  with  due  regard  to 
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the  percentage  rate  of  increase  of  the  metropolitan  population,  and 
with  the  fair  assumption  that  during  this  period  compliance  with 
the  requirements  of  registration  has  been  normally  efficient  and 
uniform,  it  seems  that  there  may  have  been  an  actual  increase  in  the 
prevalence  of  tuberculosis,  or  at  least  that  it  has  not  been  materially 
diminished. 

Table  II. 


Year. 

New  cases 
pulmonary 
tuber- 
culosis 

reported. 

New  cases 
pulmonary 

tuber- 
culosis per 

1,000  of 
population. 

Year. 

New  cases 
pulmonary 
tuber- 
culosis 

reported. 

New  cases 
pulmonary 

tubpr- 
culosis  per 

1,000  of 
population. 

1900 

11,977 
13,397 
12,346 
15,214 
18,723 
20,831 

3.48 
3.77 
3.37 
4.02 
4.80 
5.18 

1906  . 

20,085 
19,725 
23,325 
25,667 
32,065 

4.84 

1901 

1907 

4.60 

1902 

1908 

5  27 

1903 

1909     . 

5.62 

1904 

1910  o 

6  6.67 

1905 

a  Marked  increase  probably  due  to  extension  of  dispensary  work. 

t>  For  1911  tills  percentage  is  4.92.    Decrease  probably  due  to  extension  of  supervision  by  nurses. 

Unquestionably  one  of  the  reasons  for  this  may  be  found  in  the  lack 
of  adequate  hospital  accommodation  for  advanced  and  "open"  stages 
of  the  disease  in  a  class  of  persons  who  rarely  obtain  permanent 
improvement,  who  usually  are  dependent,  and  who  frequently  are 
homeless  and  depraved. 

All  our  eflforts  for  prevention,  especially  those  of  the  last  decade, 
have,  with  ever-increasing  assurance,  demonstrated  the  urgent  neces- 
sity for  the  proper  management  of  "open"  stages  of  the  disease,  and 
segregation,  for  such  patients  as  are  dependent,  is  not  only  indicated 
as  the  one  sure  and  safe  measure,  but  also  is  meeting  with  less  senti- 
mental opposition.  In  our  large  cities,  where  the  enforcement  of  such 
a  measure  is  most  needed,  lack  of  adequate  hospital  accommodation 
for  these  patients  has  retarded  the  development  of  public  sentiment 
in  its  favor,  and  has  made  its  accomplishment  impossible  even  in  a 
minority  of  instances.  There  are,  as  a  rule,  too  few  beds  to  accommo- 
date those  who  would  willingly  accept  hospital  care.  New  York  City 
has  at  present  2,635,  to  which  during  1911  there  were  16,901  admis- 
sions, representing  at  least  12,500  different  patients.  Of  these,  5,705 
were  homeless  and  50  per  cent  of  all  applicants  could  only  be  placed 
upon  a  waiting  list.  It  is  apparent,  then,  that  for  these  patients  with 
advanced  disease,  of  whom  the  majority,  at  least,  require  and  would 
gladly  accept  hospital  care,  no  immediate  or  adequate  provision  can 
be  made.  Even  when  the  hospitals  contemplated  or  in  course  of  con- 
struction are  available  there  will  still  remain  a  probable  shortage  of 
from  2,500  to  3,000  beds.  In  other  words,  there  will  be  in  their 
homes,  for  the  most  part  already  unsanitary  enough,  this  number  of 
tuberculous  persons  who  have  or  will  have  bacilliferous  sputum,  and 


Waters.]  THE   CONTROL   OF   TUBERCULOSIS.  299 

are  therefore  the  source  of  infection  of  those  about  them.  While 
popular  education  is  accomplishing  much  in  inducing  such  consump- 
tives to  take  proper  precautions  to  prevent  this,  we  can  not,  and  prob- 
ably never  will,  entirely  succeed  in  making  them,  as  a  class,  careful 
and  therefore  safe.  Failure  to  provide  adequately  for  them  seems  to 
be  false  economy,  and  to  needlessly  defer  the  realization  of  our  hopes 
for  the  eradication  of  the  disease. 

That  New  York  is  not  unique  in  this  respect  is  showTi  by  the  fol- 
lowing table: 

Table  III. 


Hospital 
beds. 


Total  tu- 
berculo- 
sis 
deatbs.o 


New  York  6 |  2, 635 

Chicago  c I  695 

Philadelphiac :  664 

Baltimore  « i  260 

Boston  c 585 

St.  Louis" i  202 


10,127 
3,908 
3,371 
1,404 
1,379 
1,275 


o  Bulletin  109,  Bureau  of  the  Census,  Mortality  Statistics  for  1910. 

b  Ascertained  by  a  questionnaire  sent  out  this  year  by  the  Committee  on  the  Prevention  of  Tuberculosis 
of  the  Charity  Organization  Society, 
c  Estimation  made  by  the  National  Association  for  the  Study  and  Prevention  of  Tuberculosis  for  1911. 

For  adequate  hospital  control  there  is  required,  not  only  sufficient 
hospital  accommodation,  but  also  authority  for  compulsory  removal 
and  detention.  All  cities  and  towns  which,  by  sanitary  ordinance  of 
the  proper  health  officers,  have  declared  tuberculosis  to  be  a  report- 
able and  communicable  disease  have,  or  should  have,  this  authority, 
and,  under  proper  conditions,  should  exercise  it.  There  are  many 
patients  who  should  be  in  a  hospital  who  obstinately  refuse  the  privi- 
lege of  admittance  thereto  and  who  frequently  are  notoriously  indif- 
ferent in  the  observance  of  precautions  and  to  the  w^elfare  of  those 
about  them  in  their  own  unsanitary  homes  or  elsewhere.  These 
should  be  compelled,  by  force  if  necessary,  to  enter  a  hospital  and 
should  be  detained  there  permanently  if  need  be,  or  certainly  until 
there  is  good  evidence  that  they  are  themselves  amenable  to  sanitary 
regulations  and  that  they  can  be  properly  cared  for  by  those  upon 
whom  they  are  dependent.  This  procedure  was  adopted  by  the 
division  of  communicable  diseases  of  the  Department  of  Health  of 
New  York,  in  1905,  and  no  question  as  to  its  propriety  or  legality  has 
been  raised.  Frequently,  however,  there  has  been  no  room,  even  for 
this  class  of  patients,  in  the  department's  hospital,  at  Riverside, 
where  only,  under  the  present  system,  they  may  legally  be  detained. 
Whenever  this  authority  has  been  exercised  removal  has  been  justi- 
fied by  the  following  conditions,  which  inspection  has  verified: 

1.  Tubercle  bacilli  present  in  the  sputum  at  a  recent  (six  weeks) 
examination. 
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2.  Lack  of  observance  of  sanitary  precautions. 

3.  Insanitary  condition  of  the  home. 

4.  Helplessness,  or  dependency  upon  the  family  of  the  patient. 

5.  Presence  of  others  in  the  home,  especially  children,  exposed  to 
infection. 

These  requirements,  however,  are  not  sufficiently  stringent,  are  not 
applicable  to  many  patients  who  should  be  under  control,  and  rest 
upon  the  unscientific  assumption  that  a  patient  with  nonbacilliferous 
sputum  is  negligible  as  a  source  of  infection.  It  is  highly  probable  that 
the  absence  of  bacilli  is  frequently  the  result  of  a  too  hasty  and  incom- 
plete search  and  that  the  newer  and  more  refined  methods  of  exami- 
nation will  demonstrate  their  presence  in  a  great  number  of  instances, 
and  it  is  certain  that  the  "closed"  lesion  may  at  any  moment  become 
an  "open"  one;  moreover,  the  experience  of  social  service  and  charity 
workers,  whose  aid  is  an  indispensable  factor  in  the  tuberculosis  prob- 
lem, testifies  to  the  frequency  with  which  the  financial  burden  of  the 
patient  at  home  demands  the  labor  of  the  wife  or  children,  or,  even 
with  this,  forces  the  family  to  seek  charitable  aid.  When  there  is 
added  to  this  miserable  situation  drunkenness  of  the  patient,  or  the 
violence  and  drunkenness  of  the  husband  when  the  wife  is  the  patients 
it  becomes  intolerable.  It  is  contrary  to  all  economic  and  philan- 
thropic standards  that,  under  such  circumstances,  the  patient  should 
be  left  in  the  home,  and  that  either  public  or  private  funds  should  be 
employed  to  maintain  it. 

Universal  segregation,  ideal  though  it  may  be,  is  at  present  imprac- 
ticable, but  it  is  gratifying  to  those  unselfishly  interested  in  public- 
health  matters  that  patients,  however  invalided,  unable  to  provide 
themselves  with  proper  care  and  comfort  in  their  homes  are  becoming 
less  averse  to  entering  hospitals.  This  attitude  should  be  encouraged, 
especially  for  the  tuberculous,  and  the  most  effective  means  of  allaying 
their  apprehension,  of  really  giving  them  better  care  and  of  encourag- 
ing them  to  remain  in  hospitals,  will  be  the  provision,  even  at  a  cost 
above  that  of  the  present,  of  modern  wards,  good  food,  and  efficient* 
sympathetic  attendance.  Too  often  we  are  shortsighted  in  our  ideas 
of  hospital  economy  and  indifferent  in  the  selection  of  our  hospital 
attendants. 

The  hospitals  of  the  future,  in  which  patients  with  advanced  dis- 
ease will  be  segregated,  will  be  near  the  large  centers  of  population, 
not  in  them,  and  accessible  to  relatives  and  friends.  They  will  have 
ample  and  attractive  grounds,  to  which  patients  will  willingly  restrict 

m  selves.  They  will  supply  their  inmates  with  good  food,  not  the 
cheapest  purchasable,  and  the  atmosphere  will  be  that  of  the  home 
and  sanatorium,  not  of  the  hospital.  Thus  shall  we  help  to  solve  two 
of  our  problems — the  proper  care  of  infectious  cases  and  its  cost. 
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Another  problem,  the  solution  of  which  becomes  each  year  more 
essential,  and  which  presents  many  difficulties,  is  the  post-sanatorium 
management  of  arrested  cases,  including  the  closely  related  one  of 
their  proper  employment.  There  is,  thanks  largely  to  our  efficient 
campaign  against  tuberculosis,  a  very  pronounced  popular  sentiment, 
amounting  in  many  instances  to  a  veritable  phthisiophobia,  against 
the  employment  of  the  cured  tuberculous  individual.  In  the  future, 
it  will  certainly  be  the  duty  of  all  those  interested  in  tuberculosis 
work  to  counteract  this,  and  to  teach  that  such  persons  are  not  a  men- 
ace to  the  health  of  their  associates,  and  that  it  is  inhuman  to 
deprive  them  of  suitable  employment.  It  would  be  proper,  and  should 
be  possible  in  all  communities,  to  make  reexaminations  of  aU  patients 
returning  from  public  sanatoria,  upon  the  result  of  which  certificates 
should  be  made  of  the  patient's  recovery,  and  of  the  fact  that  infec- 
tion was  no  longer  to  be  feared,  which  would  be  satisfactory  to  em- 
ployers and  fellow  employees.  One  method  of  dealing  ^vith  this  impor- 
tant matter,  which  as  yet  has  not  received  the  attention  it  deserves, 
is  the  organization  of  industrial  colonies,  preferably  in  the  immedi- 
ate vicinity  of  the  sanatorium,  where  patients  wdth  arrested  lesions 
ma3^  be  employed,  either  in  their  own  occupations,  or  one  newly 
acquired,  the  products  of  their  labor  bemg  used  in  the  institution  itself 
or  in  others  under  municipal  control.  Our  older  views  of  entire  rest 
as  an  essential  factor  in  sanatorium  regime  have  so  largely  yielded  to 
graduated,  supervised  exercise  in  useful  employments  that  in  many 
institutions,  notably  the  sanatorium  of  New  York  City,  at  Otisville, 
a  great  part  of  the  requisite  daily  labor,  indoors  and  on  the  grounds, 
is  performed  by  patients,  to  their  great  benefit,  and  to  the  very  con- 
siderable economic  gain  of  the  institution. 

The  control  of  tuberculosis  is  not  entirely  a  sanitary  problem,  in 
any  community,  and  it  is  impossible  to  deal  adequately  with  it 
unless  there  is  efficient  cooperation  between  wisely  directed  charities 
and  the  sanitary  authorities.  Happily,  in  New  York,  important 
organizations,  such  as  the  Association  for  Improving  the  Condition 
of  the  Poor,  the  United  Hebrew  Charities,  and  the  Charity  Organiza- 
tion Society,  have  from  the  ver}'  beginning  of  antituberculosis  work 
been  in  cordial  sympathy  with  the  city's  efforts,  and  in  every  way- 
most  helpful.  Very  recently,  moreover,  in  response  to  the  needs  of  the 
special  tuberculosis  dispensaries  there  have  been  formed  for  a  number 
of  them  associations  of  philanthropic  women,  known  as  dispensary 
auxiUaries.  Using  the  tlispensar^'  as  a  district  center,  and  wdth  all 
its  medical  and  sanitary  resources  at  their  disposal,  a  very  important 
step  forward  has  been  taken  in  intensive  neighborhood  betterment 
work,  and  in  fostering  the  intimate  personal  relation  between  dispen- 
sary and  patients  which  is  so  essential  to  the  success  of  the  former  and 
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the  confidence  and  real  physical  and  material  benefit  of  the  latter.  By 
reason  of  their  unofficial  character,  they  are  able  to  undertake  rehef 
work  which  is  prohibited  to  dispensaries  under  municipal  control. 
Even  in  those  of  private  character  and  maintenance,  where  such  limita- 
tions do  not  obtain,  the  very  best  results  have  followed  the  organiza- 
tion and  development  of  such  social  service  work  by  auxiliary  asso- 
ciations. 

The  pioneer  in  this  broader  field  of  tuberculous  dispensary  service 
was  the  trained  nurse  or  lay  visitor  to  the  homes  of  patients.  She  has 
become  an  indispensable  factor  in  this  phase  of  the  general  problem, 
and  is  destined  to  assume  an  ever-increasing  responsibility. 

Dispensaries  and  auxiliaries  are  in  the  future  to  undertake,  far 
more  than  in  the  past,  trained  nursing,  in  its  broadest  and  best  con- 
ception of  that  profession,  in  the  homes  of  these  patients. 

DISCUSSION. 

Dr.  Hermann  M.  Biggs  spoke  of  Wilton's  mortality  curve  and  its 
incorrectness,  as  exemplified  by  the  figures  available  from  New  York 
City,  where,  with  about  9,000  deaths  annually,  there  are  about  three 
times  that  number  of  consumptives  under  observation.  He  did  not 
believe  that  it  was  possible  at  the  present  time  thus  to  accurately 
construct  a  mathematical  formula  to  show  the  number  of  living  tuber- 
culous individuals,  for  there  was  no  doubt  at  all  that  the  average 
length  of  life  of  consumptives  has  materially  increased  in  the  past  few 
years.  Aside  from  this,  he  entirely  agreed  with  Dr.  Smith,  and  could 
not  help  but  admire  the  excellent  organization  described. 

In  New  York  State  the  work  of  the  State  Charities  Aid  Association 
had  covered  the  State  with  organizations  in  villages,  towns,  and  coun- 
ties. Dr.  Biggs  agreed  heartily  with  the  conclusions  presented  by 
Dr.  Prest,  though  he  felt  that  some  of  them  would  not  be  carried  out 
for  some  years. 

In  closing,  Dr.  Biggs  described  a  type  of  pavUion  to  be  used  inter- 
changeably for  tuberculosis  and  other  infectious  diseases. 


DIE  ROLLE  DER  LYMPHATISCHEN  KONSTITUTION  IN  DEN  INFEK- 
TIONSKRAl^KBEITEN. 

Dr.  S.  VON  Unterberoer,  St.  Petersburg. 

Neuerdings  riickt  die  Frage  der  Bedeutung  konstitutioneller 
Momente  wieder  etwas  mehr  in  den  Vordergrund.  Zumeist  bildete 
Kasuistik  interessanter  Falle  den  Ausgangspunkt  zu  Studienin  dieser 
Richtung  und  hat  mancher  bedeutende  Autor,  aus  langvergangener 
Zeit,  seine  reichen  Erfahrungen  und  personlichen  Eindriicke  in  sehr 
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beachtenswerten  Ausfuhmngen  niedergelegt.  Ich  will  nur  an 
Rokitansky  und  Virchow  erinnem.  Tragen  die  Ausfuhmngen  dieser 
Autoren  ein  stark  teoretisches  Geprage,  so  zeigte  Benecke,  dass  man 
auf  Grund  systematischer  Untersuchungen  gewisse,  fast  gesetzmas- 
sige  Verhaltnisse  feststellen  konne,  welche  f iir  die  Bewertung  der  in 
Rede  stehenden  Fragen  von  grosser  Bedeutung  seiu  mussen. 

In  der  Wiener  Schule,  unter  Weichselbaum's  Leitung  sind,  in  letz- 
ter  Zeit  solche  systematische  Untersuchungen  in  Angriff  genommen 
worden,  um  in  Ankntipfung  an  bewahrte  Autoren  einen  gangbaren 
Weg  zu  finden  zur  Klarung  konstitutioneller  Fragen. 

Die  neueren  Untersuchungen  der  Wiener  Schule,  namentlich  die 
Arbeiten  von  Prof.  Bartel,  stellen  nun  einen  Versuch  dar,  durch 
Zusanmienstellung  systematisch  erhobener  Befunde  von  verschie- 
denem  Gesichtspunkte,  einige  Ordnung  in  vielfach  schon  vorhan- 
denen  Vorstellungen  iiber  die  Bedeutung  konstitutioneller  Momenta, 
zu  bringen  und  haben  dabei  neben  allgemein  als  ''Krankheit"  und 
"krankhafte  Zustande"  anerkannten  Prozessen  auch  anderen  Befun- 
den  bei  Obduktionen  Aufmerksamkeit  geschenkt,  so  in  erster  Linie 
den  Erkrankungen  des  Lymphsystems,  welches  in  der  Mehrzahl  der 
Falle,  als  Nebenbefund  sich  herausstellte  und  somit  in  enger  Bezie- 
hung  mit  dem  schweren  Verlauf  der  Krankheit  in  Verbindung 
gebracht  werden  konne. 

Wenn  wir  jetzt  von  eiaer  lymphatischen  Konstitution  sprechen 
werden,  so  wollen  wir  uns  zuvor  Klarheit  zu  verschaffen  suchen,  was 
man  unter  diesem  Begriff  zu  verstehen  hat. 

Paltauf's  Definition  eines  charakteristischen  Bildes  des  Status- 
thymico-lymphaticus  lautet:  Blasse  der  Haute,  wohl  entwickelter 
panniculus  adiposus,  Hyperplasie  der  verschiedenen  Telle  des  lym- 
phatischen Apparates,  der  Lympfdriisen  des  Halses,  der  Axilla,  des 
Mesenteriums,  des  Follikel  des  Nasenrachenraumes,  der  Darmwan- 
dungen,  des  Zungengrundes;  die  Milz  stark  vergrossert,  Thymus 
uber  mittelgross.  Diese  aufgeziihlten  Befunde  ftihren  uns  dahin, 
sagt  Paltauf,  einen  allgemeinen  krankliaften  Zustand  des  Korpers 
anzunehmen,  der  durch  die  Bezeichnung  lymphatische  Konstitution 
am  ehesten  gekennzeichnet  wird. 

Bis  zu  diesem  exklusiven  Bilde  in  der  grossen  Gnippe  des  Lym- 
phatismus  sind  nun  verschiedene  Bilder  der  Schwellungs-  und 
Veranderungszustande,  angefangen  von  vereinzelten  Teilen  in  den 
verschiedensten  Abschnitten  des  komplizierten  lymphatischen  Appa- 
rates. Bald  treffen  wir  sie  in  einem  Lungenlappen,  nicht  selten  durch 
Generationen  hindurch,  bald  zerstrout  in  verschiedenen  Lappen. 
Aehnlich  verhalt  es  sich  ja  mit  der  Arteriosklerose.  Die  Pulsunter- 
suchung  zeigt  in  den  meisten  Fallen  den  arteriocklerotischen  Prozess, 
aber  wir  wissen,  dass  bei  intakter  Radialis  andere  Arterienbezirke 
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erfasst  sein  koimen,  bald  in  den  Lungen,  bald  im  Herzen,  bald  im 
Gehirn  u.  s.  w.  Ferner  wissen  wir,  dass  durch  Generationen  in 
einzelnen  Familien  Hirnapoplexien,  in  anderen  Herzsklerose,  sich 
vererbt,  oder  richtiger  gesagt  die  Anlage  zu  dieser  Krankheit. 

Beziiglich  der  Ursachen  der  lymphatischen  Konstitution  kann  man 
in  zahlreichen  Beobachtungen  und  Ansichten  friiherer  Autoren 
manche  beachtenswerte  Anhaltspunkte  gewinnen.  Im  allgemeuien 
diirften  sie  wohl  in  der  Ursache  der  Degeneration  des  Menschen- 
geschlechts  zu  suchen  sein.  So  muss  man  bei  den  oft  beobachteten 
angeborenen  Anomalien  gewiss  schon  auf  die  Moglichkeit  einer  konge- 
nitalen  Anlage  schliessen.  Besonders  beobachtenswert  erscheinen 
wohl  Infektionskrankheiten,  und  da  wiederum  namentlich  die  Tuber- 
kulose  und  Lues. 

"Es  steht  durchaus  nichts  der  Annahmen  im  Wege"  sagt  Orth, 
"  dass  die  kongenitale  Anlage  erstim  Laufe  der  allgemeinen  Korperent- 
wicklung,  vielleicht  gar  erst  wahrend  der  Pubertiitszeit,  zur  Aus- 
bildung  gelangt,  in  derselben  Weise,  wie  dieEntwickelungdesBartes, 
des  Kehlkopfs,  der  Briiste,  der  Geschlechtsteile  etc.,  die  doch  auch  auf 
Vererbung  beruht,  erst  lange  nach  Geburt  vor  sich  geht."  Mit  der 
Annahme  einer  solchen  konstitutionellen  Anlage,  wird  aber  keines- 
wegs  etwas  Neues  und  Unerhortes  in  die  Pathologic  eiageftihrt, 
sondern  wir  schliessen  damit  z.  B.  die  Tuberkulose  resp.  Phthisis  nur 
anderen  bekannten  Krankheiten  an. 

Jiingst  noch  schreibt  der  bekannte  pathologische  Anatom  von 
Hansemann  in  seiner  hochinteressanten  Arbeit  tiber  konditionales 
Denken  in  der  Medizin,  dass  die  Disposition  keinen  vagen  BegriJff 
darstellt  und  etwa  nichts  anderes  bedeuten  soil,  als  aufgehobene 
Immunitat.  Disposition  bedeutet  immer  einen  ganz  bestimmten 
Zustand  des  Korpers.  Wir  sehen  wie  bei  chronischer  Schwindsucht 
die  T.-BazUlen  immer  welter  sich  verbreiten,  sogar  auf  der  Haut 
Tuberkulose  sich  zeigt,  wie  kann  man  da  von  einer  Immimitat 
sprechen.  Jetzt  ist  schon  konstatiert,  dass  bei  kiinstlich  tuber- 
kulisierten  Tieren  Reinfektion  erzeugt  werden  kann. 

Schon  Huf eland  sagt:  Durch  die  Zeugung  gehen  nicht  bloss  wirk- 
liche  Krankheiten,  sondern  mehr  noch  die  Anlage  zu  Krankheiten 
tiber,  die  sich  dann  erst  im  Laufe  des  Lebens  in  gewissen  Entwicke- 
lungsperioden  oder  unter  begunstigten  Umstanden  offenbaren  und 
zu  wirklichen  Krankheiten  ausbilden.  Dahin  gehoren  die  Anlage 
zu  Lungensucht,  Gicht  u.  s.  w. 

Die  Lebensversicherungs-Statistik  spielt  bei  der  Beurteilung  dieser 
Frage  gewiss  eine  hervorragende  RoUe,  denn  sie  lasst  sich  nicht  von 
tendenzioser  Einseitigkeit  und  von  Moderichtungen — wie  sich  Martius 
sehr  richtig  ausdriickt — beeuiflussen,  fur  Sie  hat  nur  das  Wert,  was 
praktisch  als  sicher  festgestellt  ist,  um  ein  gutes  Geschaft  zu  machen. 
So  erklarte  Oldendorf,  dass  "als  atiologisches  Moment  bei  der  Phthi- 
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sis  die  hereditare  Disposition  in  den  Vordergiiind  trete,  wahrend  die 
Gefahr  der  Ansteckung  nur  als  eine  sehr  geringe  zu  betrachten  sei. 
Ebenso  lasst  sich  nachweisen,  dass  vorausgegangene  Skrophulose 
zur  Limgenschwindsucht  in  hohem  Grade  disponiert. 

Genaue  wissenschaftlich  verwertbare  Daten  in  dieser  Frage,  die 
sich  auf  50  Jahre  erstrecken,  sind  von  Haegler  veroffentlicht  worden. 
Die  Zahlen  aus  diesen  Berichten  sprechen  eine  um  so  deutlichere 
Sprache,  wenn  man  denkt,  dass  es  sich  um  "auserlesene  Risiken" 
handelt,  dass  ferner  die  Aufnahme  erst  nach  Ablauf  desjenigen  Alters 
erfolgte,  in  welchem  nach  friiherer  Ansicht,  die  phthisische  Here- 
ditat  sich  geltend  macht,  und  dass  endHch  die  Tuberkulose  anderer 
Organe  nicht  miteingerechnet  ist. 

Die  grosse  Bedeutung  des  Energiegesetzes  in  der  Pathogenese  der 
Krankheiten  ist  jetzt  tiberall  anerkannt  und  klart  so  manches  Wider- 
sprechende  auf.  Das  Wesen  einer  Krankheit  kann  man  nicht  mehr 
im  alten  ontologischen  Sinne  suchen,  die  moderne  Anschauung  stiitzt 
sich  auf  das  Gesetz  der  Erhaltung  der  Krafte.  Die  Ursache  einer 
Krankheit  besteht  aus  zwei  Komponenten:  aus  den  auslosenden 
(Mikroben,  Gifte)  und  auszulosenden  (korperHche  Anlage)  Kjraften, 
Eeide  Komponenten  stellen  variable  Grossen  dar.  Die  auslosenden 
Komponenten  aber  konnen  nur  da  im  Organismus  eine  Krank- 
heit hervorrufen,  wo  die  Anlage  zu  dieser  Ki-ankheit  dazu  vorhanden 
i^t.  Die  Anlage  besteht  somit  nicht  in  einer  allgemeinen  Gewebs- 
schwache,  sondern  in  einer  spezifischen.  Vollkommen  klar  sprechen 
dafiir  die  Bazillentrager.  Das  Blut  eines  Menschen  kann  mit  Tuber- 
kel-,  Typhus-,  Cholerabazillen  angef  iillt  sein  und  der  Mensch  erkrankt 
nicht.  Und  warum  ?  Weil  eben  in  seinem  Organismus  nicht  die 
spezifische  Anlage  zu  der  Krankheit  vorhanden  ist.  Wanmi  z.  B. 
erkranken  Sauglinge  bis  zu  ihrem  zweiten  Lebens jahre  nicht  oder 
im  Ausnahmsfalle  an  Tuberkulose  oder  Cholera,  wenngleich  sie  auch 
von  phthisischen  oder  cholerakranken  Miittern  geboren?  Weil  die 
spezifische  Anlage  sich  bei  ihnen  nocht  nicht  gebildet  hat,  um  mit 
den  entsprechenden  Mikroben  eine  KJrankheit  hervorzurufen. 

Wenn  auch  die  Infektionstheorie  viel  bestechendes  hat,  so  sehen 
wir,  dass  zu  alien  Zeiten  die  Hereditatsfrage  immer  auftauchte.  Von 
Hippokratus  Zeiten  an  bis  in  die  Neuzeit  finden  wir  unter  den  Infek- 
tionisten  und  Hereditariern  hervorragende  Heroen  der  Wissenschaft, 

Es  ist  aber  erst  der  Neuzeit  vorbehalten  gewesen  die  scheinbar 
widersprechenden  Anschauungen  der  Infektionisten  und  Hereditarier 
in  Einklang  zu  bringen.  Es  besteht  niimlich  nach  dem  Energie- 
gesetz,  und  den  neuesten  biologischen  Forschungen  zwischen  den 
beiden  Lagem  kein  wesentlicher,  sondern  nur  ein  gradueller  Unter- 
schied;  entweder  sind  die  Keime  stark  entwickelt  oder  stark  ent- 
wickelt  ist  die  Anlage.  Ohne  Keim  oder  Gift  und  olme  Anlage  gibt 
es  keine  Krankheit.     Daher  miissen  wir  stets  im  Auge  behalten,  dass 
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manche  Mikroben  den  Menschen  gegeniiber  sich  generel,  manche 
nur  individuel  verhalten,  d.  h.  fiir  einige  Mikroben  wie  fiir  die  des 
Flecktyphus,  Pocken,  Pest  und  vielen  anderen,  sLad  fast  alle  Men- 
schen veranlagt,  fiir  andere,  wie  den  Tuberkel-  und  Leprabazillus 
nur  die  Menschen,  die  die  Anlage  durch  Vererbung  besitzen. 

Welche  von  den  Klrankheiten  finden  wir  nun  in  engster  Beziehung 
mit  der  lymphatischen  Konstitution?  Es  ist  das  unstreitig  in  erster 
Linie  die  Tuberkulose  und  speziell  die  Schwindsucht;  letztere  inte- 
ressiert  ja  am  meisten  den  praktischen  Arzt,  da  von  12  verstorbenen 
Tuberkulosen  11  an  Phthisis  gelitten.  Weiter  finden  wir  in  70-80 
Prozent  von  Sterbefallen  an  Maseru,  Scharlach,  Pocken,  Diptherie 
und  Cholera  den  Lymphatismus  als  deletar  wirkendes  Moment. 

Ueberall  wo  eine  Hyperplasie  im  Gebiete  des  Lymphapparats  an 
irgend  einem  Teile  der  Gefasse  oder  der  Driisen  sich  entwickelt,  sei 
es  in  den  Lungen,  sei  es  in  den  Unterleibsorganen,  sei  es  im  Gehirn, 
Knochen  u.  s.  w.,  so  ist  dieselbe  in  der  uberwiegenden  Mehrzahl 
biologisch-chemisch  zur  tuberkulosen  Anlage  umgewandelt  und  somit 
zum  geeigneten  Boden  geworden  fiir  Ansiedlung  der  Tuberkelbazillen 
und  weiterhin  zur  Krankheit,  die  man  Tuberkulose  resp.  Schwind- 
sucht nennt. 

Die  lymphatische  Anlage  kann  zugleich  vererbt  sein  mit  Anlagen 
zu  anderen  Krankheiten  wie  z.  B.  zu  Leber,  Nieren,  Darmleiden 
u.  s.  w.  Wenn  somit  Lobpreisungen  eines  Mittels  bei  der  erfolgreichen 
Behandlung  der  Schwindsiichtigen  berichtet  werden,  so  miissen  wir 
es  so  erkliiren,  dass  die  Mittel  bei  einer  ganzen  Reihe  von  Kranken 
auf  die  Beseitigung  einer  bestimmten  Krankheit  oder  Krankheitsan- 
lage  giinstig  eingewirkt  haben,  wodurch  der  Organismus  so  weit 
gestarkt  wurde,  um  die  Schwindsucht  mit  Erfolg  zu  bekampfen. 
Natura  sanat,  medicus  curat.  Auf  diese  Weise  erscheint  die  Schwind- 
sucht als  sehr  kompliziertes  Bild  und  deshalb  ist  der  Erfolg  bei  der 
Behandlung  nie  vorauszusehen. 

Zu  diesen  theoretischen  Auseinandersetzungen  bietet  das  Alltags- 
leben  zahlreiche  Beispiele.  Den  schlagendsten  Beweis  liefern  wohl 
die  zahlreichen  Familien  in  den  Dorfern,  in  denen  z.  B.  neben  einer 
Anzahl  friihzeitig  verstorbener  sch winds iichtiger  Kinder,  einzelne 
vorhanden,  die  ein  hoheres  Alter  erreichten  und  an  Marasmus  starben. 
Alle  haben  die  ersten  Jahre  unter  denselben  Bedingungen  verbracht, 
den  Winter  in  der  engen,  nie  geliifteten  Bauernstube,  in  der  giinsti- 
genfalls  ein  mit  Sand  gefiillter,  holzerner,  aber  nicht  ausschliesslich 
benutzter  Spucknapf  stand,  und  das  ganze  Jahr  in  nachster  Nahe, 
oft  am  Bett  der  schwindsiichtigen  Mutter  oder  des  Vaters.  Und 
trotz  dieser  ausserst  intensiven  Infektionsmoglichkeit  sind  einige 
gesund  geblieben  und  alt  geworden  (Riffel).  Zahlreiche  Frauen,  die 
aus  gesunden  Familien  stammend,  einem  schwindsiichtigen  Manne 
Kinder  gebaren,  sie  pflegten,  oft  bis  zum  Tode  und  darnach  uralt 
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wurden  und  gesund  geblieben.  Sie  teilten  die  Bedingungen  mit  den 
Kindern,  diese  aber,  vom  Vater  aus  erblich  belastet,  eriagen  der 
Schwindsucht,  wahrend  die  Mutter,  obgleich  der  Infektion  langer 
und  inniger  ausgesetzt,  ihr  erfolgreich  widerstand. 

Eine  andere  Seite  der  Frage  illustrierten  die  wiederholt  vorkom- 
menden  Falle,  in  denen  Kinder  frtihzeitig  das  elterliche  Haus  ver- 
lassen  und  spaterhin  doch  von  der  Krankheit  eines  oder  beider 
Eltern,  der  Phthisis,  ereilt  werden.  Hier  wird  der  Unbefangene 
sagen :  Solche  Leute  sind  ab  ovo  zur  Phthisis  verdammt  und  entgehen 
ihr  nicht,  wenn  sie  auch  noch  so  sorghch  den  Phthisikern  und  den 
als  schwachend  bekannten  Einfltissen  aus  dem  Wege  gehen.  Der 
orthodoxe  Bakteriologe  sagt:  Sie  sind  friihzeitig  infiziert,  die  Tuber- 
kulose  ist  latent  und  spater  manifest  geworden.  Zugegeben:  aber 
was  hat  sie  latent  gemacht?  Der  Korper  mit  sieinen  individuellen, 
in  der  Hauptsache  wohl  ererbten  Eigentiimlichkeiten. 

Dass  die  T.-Bazillen  schon  in  friihester  Jugend  sich  irgendwo  im 
Korper  ansiedeln  und  durch  ihre  Toxine  eine  mangelhafte  Korper- 
entwickelung-Habitus  phthisicus,  scapula  scaphoides,  Enge  der  oberen 
Thoraxapertur  bedingen,  dazu  hat  sich,  wie  v.  Hansemann  richtig 
bemerkt,  keinerlei  Stiitze,  weder  in  den  klinischen  Beobachtungen, 
noch  in  der  anatomischen  Betrachtung,  heranbringen  lassen.  Hier 
hangt  ailes  von  der  angeborenen  Wehrkraft  des  Korpers  ab,  sie  allein 
bestinunt  das  Gedeihen  oder  Eingehen  des  Tuberkelbazillus. 

Eine  praktische  Ueberzeugung  f  iir  den  eigenen  Gebrauch,  getrennt 
von  der  wissenschaftlichen  Ueberzeugung  in  diesem  Sinne,  hat 
ubrigens  jeder  Arzt,  der  sich  vor  Sch winds uchtigen  fiirchtet  und  der 
nicht  iiber  den  vorgekommenen  Fall  lacht,  dass  ein  Arzt,  nachdem 
er  einen  Sch  winds  uchtigen  chloroformiert  hatte,  sich  das  Gesicht  mit 
Aether  abwusch. 

Man  thut  Recht  daran,  vor  der  Ehe  mit  Schwinds uchtigen  zu 
warnen,  aber  nicht  etwa  wegen  der  Gefahr  fiir  den  gesunden  Teil, 
sondern  weil  die  Nachkommenschaft  meist  defekt  ausfallen  wird. 

Bis  jetzt  wiitet  noch  der  Streit,  ob  die  Phthise  durch  die  Lungen 
oder  durch  den  Darmtraktus  erzeugt  wird.  In  dieser  Hinsicht  durfen 
wir  nicht  vergessen:  einerseits,  dass  nicht  alle,  die  mit  Schwind- 
stichtigen  zu  thun  haben,  nicht  nur  nicht  an  lokaler  Tuberkulose 
erkranken,  geschweige  denn  an  Phthise,  andererseits  sehen  wir,  dass 
tuberkulose  Milch  nicht  bei  alien  Darmtuberkulose  erzeugt.  Inte- 
ressant  in  letzter  Beziehung  ist  der  letzte  Bericht  der  preussischen 
Regierung,  in  dem  em  Beispiel  angefuhrt  wird,  wo  zwei  Kinder 
wochenlang  rohe  Milch  von  einer  an  schwerer  Eutertuberkulose 
leidenden  Kuh  getrunken  haben,  ohne  erne  Gesundheitsschadigung 
zu  orleiden.  Vor  wenigen  Jahron  sah  ich  im  Sanatorium  Belitz, 
Prof.  Moeller  monatelang  Ktilber  mit  bazillenhaltigem  Auswurf  fut- 
tem,  wobei  sie  an  Gewicht  zunahmen  und  nicht  an  Darmtuberkulose 
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erkrankten.  Bekannt  ist  ja  der  Fall,  wo  ein  Geisterkranker  einen 
vollen  Spucknapf  bazillenhaltigen  Auswurfs  austrank  und  gesund 
blieb. 

Alles  das  mahnt  uns  mit  Vorsicht  die  Pathogenese  der  Krankheiten 
nur  vom  bakteriologischen  Standpimkte  aufzufassen.  Es  gibt  noch 
viele  dimkle  Punkte  in  der  Pathogenese  der  Tuberkulose. 

Wie  steht  es  nun  mit  der  Vererbimg  der  lymphatischen  Anlage 
nach  der  neuesten  biologischen  Forschung  ? 

Erscheint  uns  der  ausgebildete  Organismus  als  ein  Biindel  von 
Merkmalen  oder  elementaren  Eigenschaften,  so  miissen  wir  fiir  jede 
derselben  besondere  reprasentative  Teilchen  in  der  Keimesubstanz 
fordern.  In  dieser  Beziehung  gibt  uns  die  Vererbungslekre  in  der 
Tierwelt  Aufklarung,  indem  sie  uns  zeigt  erstens  die  wichtige  Tat- 
sache,  dass  der  Samen  und  die  Eizelle,  obgleich  sehr  verscMeden 
ausgeriistet — die  Eizelle  durch  Anhaufung  plastischen  Materials  er- 
heblich  umfangreicb,  die  Samenzelle  klein,  kompendios — doch  zwei 
gleichartige  Bestandteile,  die  Geschlechtskeime  enthalten,  in  deren 
Vereinigimg  das  fiir  die  Vererbung  wichtigste  Moment  zu  erblicken 
ist.  Zweitens,  dass  bei  der  Befruchtung  die  gleiche  Zahl  von  Kern- 
sclileifen  oder  Chromosomen,  vaterlicher  und  miitterlicher  Provenienz 
zusammentreten,  um  den  ersten  Furchungskern  zu  bilden  und  dass 
bei  der  nachfolgenden  Ontogenese  dieselbe  Zahl  auf  die  Nachkommen 
weiter  iibertragen  wird. 

Dass  nun  die  Cliromosomen  Trager  der  Vererbung  sind,  wird  durch 
eine  Reihe  von  Tatsachen  geradezu  bewiesen,  so  dass  wir  nicht  nur 
von  einer  Hypothese,  sondern  von  einer  Theorie  der  Vererbung  hier 
sprechen  konnen. 

In  experimenteller  Weise  sind  diese  Schlusse  gerechtfertigt  durch 
die  sogenannten  Mendelschen  Spaltungsgesetze,  die  das  Auftreten 
oder  Fehlen  elterlicher  Merkmale  bei  den  Nachkommen  in  vielen 
Fallen  befriedigend  zu  erklaren  imstande  sind.  Es  handelt  sich  hier 
um  den  Wettstreit  alternierenden  Merkmalspaare  bei  der  Vererbung. 
In  diesem  Merkmalspaare  ist  das  eine  Merkmal  dominierend,  d.  h.  es 
hat  die  grossere  Vererbungskraft,  das  andere  ist  schwacher,  hat  also 
eine  geringere  Vererbungstendenz,  ist  rezessiv,  wie  der  fachmannische 
Ausdruck  lautet. 

Gewiss  ist  in  den  vorliegenden  Auseinandersetzungen  noch  viel 
Hypothetisches,  aber  haben  wir  in  den  Auseinandersetzungen  der 
Infektionisten  vielleicht  weniger  Hypothetisches  ? 

Die  Bakterienprazipitine,  sagt  Martinus,  reihen  sich  gleichwertig 
in  die  bekanntlich  schon  recht  stattliche  Zahl  der  bakteriellen  Anti- 
korper  ein.  Sie  sind  zwar  nicht  gerade  verstandlicher,  aber  auch 
keineswegs  geheimnisvoller,  wie  die  Antitoxine,  die  Bakteriolysine, 
die  Hamolysuie,  die  Zytotoxine,  die  Agglutinine,  die  Opsonine,  mit 
denen  die  Bakteriologie  als  mit  bekannten  Giossen  rechnet,  wenn  sie 
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aucli  noch  niemand  gesehen  oder  gar  chemisch  identiiiziert  hat. 
Fiir  die  richtige  Bewertung  des  Vererbimgsproblems  in  der  mensch- 
lichen  Pathologie  ist  es  aber  gar  nicht  notig,  dass  wir  zu  den  letzten 
und  tiefsten  Problemen  des  allgemeinen  biologischen  Vererbimgs- 
problems endgiltig  Stellung  nehmen,  weU  ja  die  ontogenetische 
Entstehimg  des  hochorganisierten  Menschen  ihren  eigenen  Gesetzen 
folgt,  die  rein  empirisch  festzustellen  Aufgabe  der  Erblichkeitsfor- 
schmig  in  der  Pathologie  ist. 

Der  Vergleich  der  Uebertragmig  der  Tuberkulose  mit  der  Ueber- 
tragung  der  gewohnlichen  Infektionskrankheiten  muss  somit  einen 
gewissen  Fehler  enthalten.  Jedenfalls  ist  die  iibertriebene  Anste- 
ckmigsfm-cht  bei  Tuberkulose,  die  Phthisiophobie  unbegriindet.  Wie 
sie  heute  sich  aussert,  bringt  sie  nur  Schaden  und  Verwirrung,  sicher 
keirien  Fortschritt. 

Die  Beseitigung  des  Auswurfes  soil  geschehen,  und  zwar  in  der  Weise, 
wie  es  die  Leute  im  spateren  Leben  durchf  iihren  konnen.  Bei  alledem 
soU  man  aber  doch  nicht  denken,  dass  man  alle  BazUlen  wegfangen 
und  so  die  Tuberkulose  ausrotten  konne.  Mit  solchen  Absichten  ist 
aller  BaziUenfang  und  alles  Desinfizieren  Sisyphusarbeit.  Nur  vom 
Gesichtspunkte  der  Reinlichkeit,  dieser  Lieblingsschwester  der  gott- 
lichen  Hygiene  und  ich  mochte  fast  sagen,  der  Aesthetik,  hat  eine 
energische  Sputumbeseitigung  Sinn. 

Es  sieht  nach  ihnen  noch  immer  so  aus,  als  ob  die  Ernfuhnmg  der 
Spucknapfe  und  der  Sputumdesinfektion  in  Verbindung  mit  Liege- 
hallen  das  wesentliche  ist,  um  die  lymphatische  Anlage  nieder- 
zudrticken. 

Wenn  wir  den  Lymphatismus  als  Degenerationserschernung 
ansehen,  so  fragt  es  sich:  siad  wir  machtlos  gegen  seine  Verbreitung 
oder  besitzen  wir  Mittel,  dem  Uebel  mit  Erfolg  entgegenzuarbeiten. 
Zur  Bekampfung  des  Lymphatismus  stehen  zwei  Wege  offen.  Der 
erste  besteht  darin,  beanlagten  Individuen  anzuraten  nur  mit 
gesunden  sich  zu  verehelichen,  was  aber  schwer  zu  erfiillen  sein  wird. 
Der  zweite  Weg  ist  das  altbewahrte  Mittel,  die  Starkung  der  Mensch- 
heit  von  der  Wiege  an  durch  hygienisch-diatische  Mittel,  an  die  sich 
medikamentose  Behandlung  anschhesst. 

Wir  sehen  ja  jetzt  in  grossem  Massstabe  den  Erfolg  dieses  alten 
Mittels  bei  der  Bekampfimg  der  Tuberkulose.  In  ihrer  urspriing- 
lichen  Form  kiimmerte  sich  die  Brehmersche  Therapie  der  Phthise 
uberhaupt  nicht  um  die  Infektion,  sondern  erreichte  ihr  Ziel,  die 
Heilung,  durch  Erhohimg  der  Widerstandsfahigkeit  des  menschlichen 
Organismus.  Wir  fiigen  nun  den  urspriinglichen  Mitteln:  Luft- 
genuss,  Abhartimg  durch  hydropathischo  Massnahmen,  Emiihrvrng, 
mit  grossem  Erfolge  noch  den  Lichtgenuss  hinzu.  Bringt  uns  die 
Bekampfung  der  Exposition  zu  erhohten  Reinlichkeit,  der  Grundlage 
jeder  Gesundungsmassnahme,  so  kommen  wir  auf  Grund  der  Erf  ah- 
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rung  zii  einem  tiefen  Verstandnis  der  hygienischen  Faktoren  der 
Umwelt. 

Die  hydrotherapeutischen  Massnahmen  in  der  Behandlung  der 
lymphatischen  Konstitution  spielen  noch  immer  nicht  die  hervor- 
ragende  RoUe,  die  ihnen  zukommt.  Schon  Plinius  spricht  von  dem 
grossen  Wert  derselben  im  Allgemeinen.  Eine  Zeit  lang  gab  es  in 
Rom  9  Aquaedukte  und  es  gab  damals  keinen  Menschen,  der  nicht 
taglich  ein  Bad  nahm.  Und  das  Resultat?  Die  Aerzte  batten 
keine  Praxis!  Wir  wissen,  wie  in  England  fast  jeder  Mensch  taglich 
ein  Bad  nimmt  und  diesem  Umstande  ist  es  mit  zuzuschreiben,  dass 
die  Schwindsucht  in  den  letzten  Jahrzeiten  iiber  50  Prozent  abge- 
nommen  hat  (Winternitz). 

Zum  Zustandekommen  eines  Krankheitsfalles  miissen,  nach  der 
konditionalen  Denkungsweise  (von  Hansemann)  mehrere  Bediii- 
gungen  zusammentreten.  Wo  die  eine  Bedingung  z.  B.  die  Vemich- 
tung  der  Bakterein  nicht  moglich  ist,  kann  eine  der  anderen  Bedin- 
gungen  bekampft  werden,  zumal  da  sie  praktisch  fast  in  alien  Fallen 
auch  zu  einer  Bekampfung  der  einen  notigen  Bedingung,  namlich  der 
Anwesenheit  der  Bakterien  sich  gestaltet.  Als  Beweis  f  iir  eine  solche 
Moglichkeit  fiihrt  v.  Hamsemann  folgendeBeispiele  aus  derBotanik  an. 
Gegen  Blattlause  sind  bekanntlich  alle  moghchen  Mittel  empfohlen, 
aber  resultatlos.  Dagegen  geniigt  es  bei  den  Rosen  einfach  die 
Pflanzen  zu  diingen,  um  in  wenigen  Tagen  ein  Verschwinden  der 
Blattlause  herbeizufiihren.  Bei  Schneeball  hilft  dieses  Mittel  nicht, 
daf iir  wirkt  aber  ein  Entfemen  desselben  aus  ungeniigend  belichteten 
und  geliifteten  Wohnungen.  Sehr  interessant  ist  folgendes  Beispiel: 
in  einem  Kieferwalde,  in  dem  einzelne  Laubbaume  stehen,  kann  man 
finden,  dass  unter  diesen  Laubbaumen  sich  eine  ganz  bestimmte 
Flora  findet.  Dasselbe  hangt  wesentlich  ab  von  der  Dtingung  des 
Bodens,  einmal  durch  das  abgefallene  Laub  und  zweitens  durch  die 
Vogel,  die  ganz  besonders  auf  diesen  Baumen  nisten.  Die  Samen 
dieser  Pflanzen,  die  tiberall  im  Walde  auf  die  Erde  geraten,  finden  eben 
nur  an  bestimmten  Stellen  einen  giinstigen  Boden  zur  Entwickelung. 
Daraus  ergiebt  sich  ftir  die  Tuberkulose,  dass  zwar  die  Anwesenheit 
der  Bakterien  eine  notwendige  Bedingung  ist,  aber  nicht  die  einzige, 
es  muss  auch  der  geeignete  Boden  vorhanden  seiii. 

Nicht  Spucknapfe  sind  also  das  wesentliche  bei  der  Bekampfung 
der  Schwindsucht,  sondern  Abhartimg  und  Stahlung  der  lymphati- 
schen Konstitution  durch  hygienische  Mittel.  An  sich  ist  es  durchaus 
begrciflich,  dass  sich  die  Umgebung  durch  die  Anhaufung  von 
Tuberkulosen  und  speziell  von  Phthisikern  f  iir  bedroht  halt,  seitdem 
ihr  wieder  und  wieder  gcsagt  wird,  dass  die  Tuberkulose  ansteckend 
ist.  Die  Bevolkenmg  ist  verangstigt  und  es  gilt  jetzt  wieder,  einen 
richtigen  Modus  zu  finden,  um  auch  der  Ilumanitat  zu  ihrem  Rechte 
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zu  verhelfen.  Die  Tuberkulosefurcht  muss  auf  ein  vernunftiges  Mass 
zuriickgefuhrt  werden. 

Beobachtung  und  Versuche  mtissen  uns  leiten  und  da  erkennen  \vir 
zunachst,  dass  selbst  der  spuckende  Phthisiker  nicht  zu  alien  Zeiten 
gleich  gefahrlich  ist,  dass  die  Masse  seines  Auswurfes  und  dessen  Bazil- 
lengehalt  sehr  schwankt  und  dass  iiber  die  Halfte  der  Keime  bereits 
abgestorben  sind.  Der  Tierversuch  lasst  die  Gefahr  oft  grosser 
erscheinen,  als  sie  ftii'  den  Menschen  ist,  weil  fiir  das  Hauptversuchs- 
tier,  das  Meerschweinchen,  die  Tuberkulose  eine  absolut  totliche 
Krankheit  ist. 

Durch  die  hygienisch-diatetiscli-hydriatische  Methode  wird  auf 
verschiedene  Bedingungen,  die  zur  Entstehung  der  Schwindsucht 
fuhren,  stets  ein  gtinstiger  Einfluss  ausgeiibt.  Durch  diese  altbe- 
wahrte  Methode  wird  die  Osmose  in  alien  Geweben  geregelt  und  wo 
die  Osmose  geregelt  ist,  da  hat  der  Bazillus  meist  keinen  Boden  zu 
seiner  Entwickelung  (Holzinger). 

Fragen  wir  uns  noch  zum  Schluss,  wie  im  allgemeinen  eine  spezi- 
fische  Behandlung,  die  Behandlung  mit  Tuberkulinen,  das  Bild  der 
Tuberkulose  beeinflussen  kann,  so  muss  man  nach  den  Erfahrungen 
zu  dem  Schlusse  kommen,  dass  Progredienz  des  Prozesses  ohne 
natiirliche  Heilungstendenz  eine  Kontraindikation  gegen  die  spezi- 
fische  Behandlung  bilden  muss.  Ist  Heilungstendenz  vorhanden, 
dann  kann  sich  gewiss  der  Verlauf  unter  dem  Einfluss  der  spez. 
Therapie  giinstiger  gestalten.  Es  gibt,  wie  bekannt,  eben  geeignete 
Falle  und  solche,  die  fiir  eine  spez.  Therapie  als  ungeeignet  anzu- 
sehen  sind.  Den  gangbarsten  Weg  bei  der  Einleitung  einer  spez. 
Therapie  der  Tuberkulose  muss  man  in  der  individuellen  Behandlung 
sehen.  Freilich  erf  or  der  t  dieser  Weg  eine  ebenso  grosse  Erfahrung 
wie  Sorgfalt,  Vorsicht  und  auch  Geduld  bei  der  klinischen  Unter-. 
suchung  des  Kranken,  um  eben  den  geeigneten  Fall  schon  im  Begiime 
einer  Therapie  zu  erkennen,  den  ungeeigneten  auszuschalten,  aber 
wir  werden  so  vollauf  gerecht  dem  bewahrten  Leitspruche:  primum 
non  nocere. 

Von  rein  theoretischem  Standpunkte  wurden  Tuberkulme  als 
spez.  Mittel  gegen  Tuberkulose  angewandt.  Die  Erfolge  waren  nur 
scheinbare.  Auf  rein  empirischer  Basis  werden  jetzt  homoopatlii- 
sche  Dozen  verabreicht.  Worauf  die  Erfolge  beruhen  sollen,  ist 
bis  jetzt  nicht  klar  gestellt.  Bei  der  Miliartuberkulose,  wo  man 
am  ehesten  direkt  gegen  die  Bazillen  spezifisch  vorgehen  konnte, 
sind  keine  Resultate  erzielt,  ebenso  bei  Lupus. 

Fiir  die  Diagnose  der  Tuberkulose  schien  die  Tuberkulinprobe 
gesichert  zu  scin,  namcntlich  bei  Rindern.  In  jiingstei'  Zeit  ist 
man  aber  schon  in  Deutschland  zu  der  offiziellen  Anschauung  gelangt, 
die  Tuberkulinprobe  bei  Rindern  zum  Zweck  der  Diagnose  abzu- 
schaffen. 


312  SECTION   V.    CONTROL   OF   INFECTIOUS  DISEASES. 

Die  Bedeutung  der  lymphatischen  Konstitution  ist  f  iir  den  Verlauf 
der  meisten  Krankheiten,  namentlich  der  Schwindsucht  ein  sehr 
deletarer,  aber  wie  wir  gesehen,  haben  wir  Mittel  dieselben  in  ener- 
gischer  Weise  zu  bekampfen.  Trotzdem,  dass  der  Ausbruch  der 
Schwindsucht  der  letzte  Accord  des  Liedes  ist,  das  an  der  Wiege 
gesungen,  konnen  wir  den  Schlussaccord  in  weite  Feme  heraus- 
schieben,  wenn  wir  die  hygienisch-diatetischen  Massnahmen  schon 
in  der  Kinderstube  einbiirgern — Haus-Sanatorien  miissen  unsere 
Kinderstuben  darstellen — zur  BekJimpfung  der  lymphatischen  Kon- 
stitution. 

Wir  stehen  in  der  Medizin  im  Sternbilde  der  Bakteriologie  und 
der  jetzt  hochmodernen  Haemotherapie  und  die  Frage  iiber  die 
Pathogenese  der  Krankheiten  wird  jetzt  meist  nur  vom  Standpunkte 
der  Bakteriologen  beurteilt.  Natiirlich  ohne  Bakteriologie  kaim 
die  Medizin  nicht  progressieren,  aber  wir  diirfen  sie  doch  nicht  ein- 
seitig  auf  unser  Handeln  wirken  lassen,  sondern  nur  in  Verbindung 
mit  andern  Wissenszweigen.  Wir  miissen  alle  Krankheiten  und 
Krankheitszustande,  so  auch  die  lymphatische  Konstitution  erfor-- 
schen  im  Lichte  biologischer  Forderungen. 
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REPORT  OF  THE  SECRETARY. 

Dr.  F.  F.  Wesbrook,  President  of  Section  VI, 

Fifteenth  International  Congress  on  Hygiene  and  Demogra'phy. 

Sik:  I  have  the  honor  to  present  a  report  of  the  proceedings  of 
Section  VI  (State  and  Municipal  Hygiene)  of  the  Fifteenth  Inter- 
national Congress  on  Hygiene  and  Demography,  meeting  in  Wash- 
ington September  23  to  28,  1912,  together  with  an  account  of  the 
meeting  of  the  Subsection  on  Sex  Hygiene  in  the  form  of  a  report  of 
the  secretary,  Dr.  D.  R.  Hooker,  to  Dr.  Prince  A.  Morrow,  chairman 
of  the  subsection. 

The  section  meetings  were  held  in  the  ballroom  of  the  Pan 
American  Union.  The  joint  sessions  with  Section  VII  were  held  in 
Continental  Memorial  Hall. 

The  first  meeting,  for  the  purpose  of  organization  only,  was  held 
immediately  after  the  opening  ceremonies  on  Monday,  September 
23.  The  following  announcements  were  made  of  honorary  presi- 
dents of  Section  VI : 

Dr.  Theodore  Thomson,  London,  England;  Sir  George  McCrae, 
Edinburgh,  Scotland;  Geh.  Regierungsrat  Dr.  A.  Weber,  Berlin, 
Germany;  Geh.  Hofrat  Dr.  A.  Gaertner,  Jena,  Germany;  M.  A. 
Bjerre,  Copenhagen,  Denmark;  M.  Emile  Kern,  Paris,  France; 
Mr.  Rudolph  Hering,  New  York;  Dr.  Frederick  Montizambert, 
Ottawa,  Canada;  Dr.  Karl  Imhoff,  Essen,  Germany;  Dr.  Seiji 
TstiKAMOTO,  Tokio,  Japan. 

The  first  scientific  session  occurred  on  Monday  afternoon,  a  joint 
session  with  Section  VII,  to  consider  the  general  topic  of  public 
health  organization  and  administration.  The  following  papers  were 
read: 

Central  Sanitary  Administration  in  the  United  Kingdom,  by 

Dr.  Theodore  Thomson. 

Public  Health  Administration  from  the  Standpoint  of  the 
Administrative  County,  by  Dr.  George  Reid. 

Memorandum  Indicating  the  Method  of  Sanitary  Adminis- 
tration of  a  Large  Center  of  Population  in  England,  by  Dr. 
E.  W.  Hope. 

Die  Fiirsorge  fiir  das  offentliche  Gesundheitswesen  im  Deut- 
schen  Reich,  by  Geheimer  Regierungsrat  Dr.  August  Weber. 

Die  Verwaltung  des  offentlichen  Gesundheitswesen  in  Preus- 

sen,  by  Reg-  Med-rat  Dr.  Schneider. 
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Die  Organisation  und  die  Verwaltungsmassnahmen  der  lokalen 
Verwaltungsbezirke  auf  dem  Gebiete  der  offentlichen  Gesund- 
heitspflege,  by  Dr.   Fritz  Kirstein,  Kreisarzt  fiir  Stettin-Ost, 
Germany. 
The  joint  session  of  Sections  VI  and  VII  continued  the  considera- 
tion of  the  same  general  topic  on  Tuesday,  September  24,  when  the 
following  papers  were  read : 

The  Public  Health  Service  in  Denmark — its  Organization  and 
Administration — the  more  Important  Laws  and  Regulations  in 
Force,  by  Dr.  Anders  Johansen,  Chief  of  the  Office  of  the  Board 
of  Health  of  Denmark. 

Outlines  of  the  Progress  of  Hygiene  in  the  Kingdom  of  Den- 
mark, by  Dr.  J.  Carlsen,  Chief  of  the  Bureau  of  Statistics  of 
Denmark. 

Legislative  and  Administrative  Aspects  of  Public  Health  En- 
gineering, by  A.  Bjerre,  Secretary  to  the  City  Engineer,  Copen- 
hagen. 

Institutions  of  Sanitary  Administration  in  Japan,  by  Dr. 
Seiji  Tsukamoto,  Counselor  in  the  Department  of  the  Interior, 
Tokyo,  Japan. 

Federal  Public  Health  Administration  in  the  United  States, 

by  Dr.  John  W.  Kerr,  Assistant  Surgeon  General,  United  States 

Public  Health  Service. 

In  the  discussion  following  this  symposium,  Dr.  Federico  Tor- 

ralbas,  of  Habana,  gave  a  brief  account  of  the  Department  of  Health 

of  the  Republic  of  Cuba. 

TUESDAY,   SEPTEMBER    24 2    P.    M. 

In  the  symposium  on  sanitary  aspects  of  public  water  supplies  the 
following  papers  were  read: 

Purification  of  Water  by  Storage,  by  Dr.  A.  C.  Houston, 
Metropolitan  Water  Board,  London. 

The  Purification  of  Water  from  a  Hygienic  Standpoint,  by 
Allen  Hazen,  civil  engineer.  New  York. 

The  Purification  of  Water  from  Standpoints  other  than  the 
Hygienic  Aspect,  by  George  W.  Fuller,  civil  engineer.  New  York. 

Water  Sterilization  by  Chemical  Methods,  by  Dr.  Samuel 
Rideal,  London. 

Sterilization  des  eaux  par  I'ozone,  by  M.  Dienert,  Chef  du 
Service  des  Eaux  d'Alimentation  de  Paris. 
The  following  members  of  the  congress  joined  in  the  discussion: 

Mr.  George  A.  Johnson  (New  York  City) :  Prof.  Dr.  August 
G  a  erf  nor  (Jena,  Germany). 
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WEDNESDAY,  SEPTEMBER  25 9.15  A.  M, 

The  following  papers  were  read  in  the  symposium  on  disposal  of 
sewage  and  wastes: 

Sewage  Disposal  by  Oxidation  Methods,  by  John  D.  Watson, 
chief  engineer,  Drainage  Board,  Birmingham,  England. 

Sewage  Disposal  by  Oxidation  Methods,  by  Gilbert  J.  Fowler, 
consulting  chemist  to  the  Manchester  Corporation  Kivers  Com- 
mittee, Manchester,  England. 

Sewage  Disposal  by  Oxidation  Methods,  by  Robert  S.  Weston, 
civil  engineer,  Boston,  Mass. 
These  papers  were  discussed  by  Mr.  Rudolph  Hering  (New  York). 
Methods  of  Sludge  Disposal,  by  Dr.  Karl  ImhoflP,  Essen,  Ger- 
many. 
This  paper  was  discussed  by  Mr.  Rudolph  Hering  (New  York) 
and  Dr.  Karl  Imhoff  (Essen,  Germany). 

Disposal  of  City  Refuse,  by  Rudolph  Hering,  consulting  engi- 
neer. New  York. 

Rapport  sur  les  Ordures  Menageres,  by  M.  Emile  Kern,  civil 
engineer,  Paris,  France. 
The  following  resolution  was  adopted  by  the  section,  and  subse- 
quently approved  by  the  Permanent  International  Commission : 

Resolved:  I.  That  the  disinfectants  used  in  different  countries 
should  be  controlled  by  a  simple  bacterial  test,  capable  of  being 
easily  effected,  and  that  a  committee  from  this  congress  do  confer 
with  a  committee  of  the  International  Congress  of  Applied  Chem- 
istry to  define  such  a  test. 

II.  That  the  Permanent  International  Commission  of  the  Con- 
gresses on  Hygiene  and  Demography  be  requested  to  appoint  a 
committee  of  not  less  than  five  members  to  represent  this  congress  for 
this  purpose. 

THURSDAY,  SEPTEMBER  26 — 9.15  A.  M. 

At  the  fourth  session  the  subject  for  consideration  was  public 
health  education.    The  following  papers  were  read : 

The  Training  and  Status  of  Public  Health  Officers  in  the 
United  Kingdom,  by  Dr.  G.  H.  F.  Nuttall,  Quick  Professor  of 
Biology  at  the  University  of  Cambridge,  England. 

The  Development  of  Educational  Efforts  in  Public  and  Per- 
sonal Hygiene  in  America,  by  Dr.  Livingston  Farrand,  New 
York. 

Instruction  in  Hygiene  in  Medical  Colleges  and  tlie  Training 
of  Health  Officers,  by  Dr.  F.  F.  Wesbrook,  dean  of  the  College 
of  Medicine  of  the  University  of  Minnesota. 
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The  Training  of  Sanitary  Engineers,  by  George  C.  Whipple, 
professor  of  sanitary  engineering  in  Harvard  University. 

The  Training  of  Visiting  Nurses,  by  Adelaide  Nutting,  De- 
partment of  Nursing  and  Health,  Teachers'  College,  Columbia 
University,  New  York. 

The  Field  of  the  Department  of  Physical  Training  in  Educa- 
tional Institutions  in  the  Development  of  Public  Hygiene,  by 
Prof.  Dudley  A.  Sargent,  director  Hemenway  Gymnasium,  Har- 
vard University. 

General  Elementary  Training  in  Hygiene  in  Public  and  Pri- 
vate Schools,  by  Dr.  John  W.  Eitchie,  College  of  William  and 
Mary,  Williamsburg,  Va. 

The  Value  of  Popular  Lectures  in  the  Education  of  the  Public 
in  Personal  Hygiene,  by  Dr.  Rosalie  Slaughter  Morton,  New 
York. 

Le  Probleme  de  I'Eclairage,  de  I'Aeration  et  du  Chauffage  de 
la  Chambre  a  coucher  et  sa  Solution,  by  M.  Augustin  Rey,  Paris, 
France. 

TBTCTRSDAY,   SEPTEMBER    26 2    P.    M. 

The  fifth  session  of  the  section  was  held  to  consider  certain  social 
aspects  of  public  hygiene.    The  following  papers  were  read : 

Sanitary  Aspects  of  Housing  Problems,  by  Robert  W.  de 
Forest,  New  York  City. 

Sur  les  Habitations  a  bon  marche  et  la  Tuberculose,  by  M. 
Georges  Risler,  Paris,  France. 

Rural  Hygiene,  by  Prof.  H.  N.  Ogden,  Cornell  University, 
Ithaca,  N.  Y. 

Rural  Hygiene,  by  Dr.  J.  N.  Hurty,  president  of  the  American 
Public  Health  Association. 

The  Problem  of  Drunkenness,  by  Dr.  Irwin  H.  Neff,  Fox- 
borough  State  Hospital  for  Inebriates,  Foxborough,  Mass. 

The  Prevention  of  Inebriety,  by  Mr.  Robert  A.  Woods,  Boston, 
Mass. 

Garden  Cities,  by  Georges  Benoit-Levy,  Paris,  France. 

Modern  Town  Planning,  by  Sir  George  McCrae,  Vice  Presi- 
dent Local  Government  Board  for  Scotland,  Edinburgh. 

La  Cite  hygienique  de  I'avenir,  by  M.  Augustin  Rey,  Paris, 
France. 

Present  Status  of  Ventilation,  by  D.  D.  Kimball,  civil  engi- 
neer, New  York. 

The  New  Art  of  Ventilation,  by  Prof.  C.-E.  A.  Winslow, 
curator  of  public  health,  American  Museum  of  Natural  History, 
New  York. 
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FRTOAT,   SEPTEMBER    27 9.15    P.    M. 

The  sixth  session  was  devoted  to  a  symposium  on  certain  sanitary 
aspects  of  food  production  and  control.  The  following  papers  were 
read: 

The  Evolution  of  the  Handling  of  Perishable  Products,  espe- 
cially at  the  Source  of  Production,  by  M.  E.  Pennington,  Food 
Kesearch  Laboratory,  United  States  Department  of  Agriculture. 
A  Sanitary  Kegulation  of  Industrial  Establishments  Manu- 
facturing or  Handling  Food  Materials,  by  H.  E.  Barnard,  State 
Food  and  Drug  Commissioner,  Indianapolis,  Ind. 

The  Sanitary  and  Hygienic  Aspects  of  the  Cold  Storage  of 
Foods,  by  Dr.  Herbert  D.  Pease,  Lederle  Laboratories,  New 
York. 

Municipal  Supervision  of  Food  Supplies  and  their  Distribu- 
tion, by  Dr.  Mosby  G.  Perrow,  Lynchburg,  Va. 

FRroAY,  SEPTEMBER  27 — 2   P.  M. 

The  seventh  session  of  the  section  was  given  over  to  consideration 
of  the  sanitary  betterment  of  milk  production  and  distribution.  The 
following  papers  were  read : 

The  Function  of  Central  Official  Agencies  looking  toward  the 
Improvement  of  Milk  Production  and  Distribution,  by  B.  H. 
Rawl,  Chief  of  the  Dairy  Division  of  the  Bureau  of  Animal 
Industry,  Washington. 

The  Function  of  the  State  in  Milk- Control  Work,  by  H.  L. 
Russell,  dean.  College  of  Agriculture,  Madison,  Wis. 

The  Sanitary  Control  of  Local  Milk  Supplies  through  Local 
Official  Agencies,  by  Dr.  Ernst  J.  Lederle,  commissioner  of 
health.  City  of  New  York. 

The  Work  of  Medical  Milk  Commissions  in  the  Campaign  for 
the  Betterment  of  Milk  Production  and  Distribution,  by  Dr. 
Henry  L.  Coit,  Newark,  N.  J. 

The  Function  of  Voluntary  Organizations  in  the  Campaign 
for  the  Betterment  of  Milk  Production  and  Distribution,  by 
Nathan  Straus,  New  York. 

The  Case  for  Pasteurization,  by  Prof.  Edwin  O.  Jordan,  Uni- 
versity of  Chicago,  Chicago,  111. 

The  Sanitary  Betterment  of  Milk  Production  and  Distribu- 
tion, by  Dr.  G.  Lloyd  Magruder,  Washington. 
These  papers  were  discussed  by  Mr.  Oscar  B.  Schier  (Baltimore, 
Md.)  and  Mrs.  William  Lowell  Putnam  (Boston,  Mass.). 

Reports  of  discussions  as  given  to  the  secretary  will  be  found  in  the 
transactions  of  this  section. 

Respectfully  submitted. 

Herbert  D.  Pease,  M.  D., 

Secretary  of  Section  VI, 


TUESDAY  AFTERNOON,  SEPTEMBER  24,  1912. 
PURIFICATION  OF  WATER  BY  STORAGE. 

Dr.  A.  C.  Houston,  Director  of  Water  Examinatiou,  Metropolitan  Water  Board, 

London. 

In  presenting  this  brief  paper  on  the  beneficial  effects  of  storage 
it  must  not  be  supposed  that  I  belittle  or  regard  with  disfavor  other 
methods  of  purifying  water.  The  contrary,  indeed,  is  the  case,  as  is 
clearly  indicated  in  the  records  of  my  prolonged  experiments. 

In  1905  and  subsequent  years  I  sterilized^  the  water  supply  of 
Lincoln  (population  over  50,000)  by  means  of  chloros  (alkaline  solu- 
tion of  sodium  hypochlorite).  Since  1905  I  have  had  a  varied  and, 
on  the  whole,  highly  successful  experience  with  the  hypochlorites  as 
sterilizing  agents,  and  in  the  present  year  (1912)  I  described^  a 
new  way  of  using  lime,  primarily  for  bactericidal  and  secondarily  for 
softening  purposes. 

The  fact,  however,  remains  that  not  a  few  persons  are  hostile  to 
the  use  of  chemicals  in  connection  with  water  supply,  and  to  these 
persons  the  purification  of  water  by  means  of  storage  will  surely 
appeal  as  being  nature's  own  method  of  sterilization. 

The  processes  which  make  for  the  purification  of  water  under 
storage  conditions  are  chiefly  these :  (1)  Sedimentation,  (2)  equaliza- 
tion, (3)  devitalization. 

(1)  Sedimentation. — In  the  old  days  this  was  regarded  as  the  chief, 
if  not  the  only,  factor  of  consequence.  Though  we  now  know  that 
sedimentation  is  insufficient  per  se  to  produce  the  desired  results,  yet 
its  importance  is  clearly  indicated  in  Section  V  of  my  Seventh 
Research  Report  to  the  Metropolitan  Water  Board.' 

(2)  Equalisation. — This  factor  has  never  received  the  attention  it 
deserves.  If  the  water  destined  to  be  stored  was  of  uniform  com- 
position, and  without  intermission  contained  the  microbes  of  water- 
borne  disease,  no  equalization,  in  the  sense  I  refer  to,  could  take 
place.  As  judged,  however,  by  the  usual  chemical  and  bacteriological 
tests,  the  quality  of  a  river  water  varies  enormously  from  time  to  time, 
and  it  goes  without  saying  that  mere  storage  on  purely  physical 
grounds  undoubtedly  discounts  abrupt  fluctuations  in  its  quality. 

My  observation  and  experience,  moreover,  confirm  me  in  my  belief 
that  even  sewage-polluted  river  waters  do  not  uniformly,  or  of  neces- 
sity, contain  (i.  e.,  in  ascertainable  numbers)  the  microbes  generally 
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associated  with  water-borne  disease  (e.  g.,  the  typhoid  bacillus).  In 
support  of  the  truth  of  this  statement,  reference  may  be  made  to  my 
various  reports  *  to  the  London  water  board,  in  which  I  adduce  de- 
tailed evidence  that  when  equal  volumes  (A  and  B)  of  raw  Thames 
Kiver  water,  which  is  admittedly  sewage  polluted,  are  taken,  and  the 
one  part  (A)  is  purposely  infected  artificially  with  the  typhoid 
bacillus  and  Gartner's  bacillus,  and  the  other  part  (B)  is  not  so  in- 
fected, it  is  comparatively  easy  to  isolate  the  aforesaid  artificially 
added  microbes  from  (A),  whereas  it  is  practically  impossible  to 
demonstrate  their  presence  in  (B). 

In  the  case  of  the  River  Thames  raw  water,  while  it  is  possible  that 
the  typhoid  bacillus  may  be  uniformly  present,  yet  surely  it  must 
be  in  such  very  few  numbers  as  to  be  practically  non-discoverable. 

On  the  other  hand,  it  may  be  that  although  only  occasionally  pres- 
ent, its  numbers,  when  thus  occurring,  are  of  serious  import. 

If  the  latter  view  is  the  correct  one,  my  point  is  that,  apart  from 
sedimentation  and  devitalization,  the  "  leveling  "  effect  of  adequate 
storage  would  probably  so  average  the  infected  and  non-infected 
waters  as  to  render  the  final  mixture  reasonably  if  not  demonstrably 
safe.  To  take  a  concrete  example:  Imagine  an  individual  who  has 
the  misfortune  to  be  a  typhoid  carrier  obeying  the  calls  of  nature  in 
such  a  way  as  to  contaminate  a  river  water  a  short  distance  above 
two  adjacent  intakes  supplying  two  towns,  A  and  B.  In  the  case  of 
A,  the  water,  let  us  say,  is  taken  directly  on  to  the  only  line  of  de- 
fense, namely,  the  filter  beds,  by  means  of  which  we  can  hope  to  re- 
move only  98  per  cent  of  the  bacteria  of  all  sorts. 

On  the  other  hand,  let  us  assume  that  in  the  case  of  B  its  main 
line  of  defense  is  adequate  storage  antecedent  to  filtration;  it  must 
be  obvious  that,  even  apart  from  sedimentation  and  devitalization,  the 
probabilities  of  an  epidemic  resulting  would  be  enormously  greater 
in  the  case  of  A  as  compared  with  B. 

(3)  Devitalization. — This  is  a  factor  of  supreme,  if  not  paramount, 
importance.  Beyond  all  question  the  ultimate  fate  of  the  microbes 
of  epidemic  disease  (e.  g.,  typhoid  fever  and  cholera)  in  water  i^ 
merely  a  question  of  time.'  The  precise  period  of  time  necessary  for 
the  deterioration  and  final  destruction  of  pathogenic  bacteria  is  open 
to  controversy.  It  is  known  to  vary  with  the  temperature,  and,  no 
doubt,  is  also  influenced  by  many  other  factors.  According  to  my 
experiments,  even  one  week's  storage  would  produce  a  larger  per- 
centage reduction  in  the  initial  numbers  of  typhoid  bacilli  and  cholera 
vibrios  than  we  could  ever  hope  to  achieve  by  the  use  of  sand  filters 
alone  under  the  usual  practical  conditions  of  working. 

For  the  absolute  elimination  of  these  pathogenic  bacteria,  without 
question  several  weeks'  storage  may  be  required,  but,  for  all  practical 
purposes,  I  am  of  the  opinion  that  provision  for  30  days'  real  stdr- 
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age  is  ample;  that  is,  when  dealing  with  sources  of  supply  compaT- 
able  to  those  of  London. 

A  great  testimonial  has  been  given  as  to  the  beneficial  effect  of 
storage  by  the  experimental  proof  that  "  uncultivated  "  bacilli  sucr 
cumb  in  raw  river  water  at  a  more  rapid  rate  than  their  "  cultivated  " 
brethren." 

With  the  object  of  demonstrating,  at  least  to  my  own  satisfaction, 
that  my  faith  was  equal  to  my  experimental  knowledge,  it  is  now  gen- 
erally known  that  I  drank  half  a  pint  of  Thames  River  water  initially 
of  set  purpose  contaminated  with  typhoid  urine  containing  myriads 
of  typhoid  bacilli,  these  personal  experiments  having  been  made  on 
the  twenty- fourth,  twenty-fifth,  twenty-sixth,  twenty-seventh,  and 
twenty-eighth  day  after  the  date  of  the  original  infection  of  the  water, 
in  the  first  test,  and  on  the  twenty-third,  twenty- fourth,  twenty-fifth, 
twenty-sixth,  and  twenty-seventh  day  in  the  second  test.  In  these  ex- 
periments the  initial  number  of  typhoid  bacilli  per  half  pint  was 
computed  at  218,680,000  in  the  first  experiment  and  468,000  in  the 
second  experiment. 

In  the  first  case  770,000  typhoid  bacilli  per  cubic  centimeter  of  the 
infected  water  became  reduced  to  only  4  within  one  week,  and  subse- 
quent cultures,  made  with  1,  10,  and  100  cubic  centimeters  of  the  in- 
fected water  on  the  fourteenth,  eighteenth,  twenty-first,  twenty- 
seventh,  and  twenty-ninth  day  after  the  start  of  the  experiment,  all 
yielded  negative  results  as  regards  isolation  of  the  typhoid  bacillus. 

In  the  second  case  the  initial  number  of  typhoid  bacilli  was  com- 
puted at  1,650  per  cubic  centimeter  of  the  infected  water,  and  at 
the  end  of  a  week  none  could  be  revealed  in  1  cubic  centimeter.  Sub- 
sequent cultures  made  with  1,  10,  and  even  100  cubic  centimeters  of 
the  infected  water  on  the  tenth,  fourteenth,  nineteenth,  twenty-first, 
and  twenty-eighth  day  after  the  start  of  the  experiment  likewise 
yielded  negative  results  as  regards  isolation  of  the  typhoid  bacillus. 

Markedly  different  results  were  obtained  after  the  previous  isola- 
tion and  laboratory  cultivation  of  the  typhoid  bacilli  derived  pri- 
marily from  the  urine  of  the  foregoing  "  carrier  "  case.  In  its  "  culti- 
vated "  state  the  bacillus  was  indeed  found  to  survive  for  five  weeks 
in  river  water  under  otherwise  comparable  conditions  of  experiment. 

Inasmuch  as  the  danger  as  regards  typhoid  of  drinking  polluted 
water  is  mainly  due  to  the  possible  presence  of  "  uncultivated " 
typhoid  bacillij  these  observations  are  of  far-reaching  importance. 

It  is  impossible  within  the  compass  of  this  paper  to  do  more  than 
condense  the  chief  points  showing  the  advantages  {;in  the  case  of 
London)  accruing  from  the  simple  storage  of  raw  river  water: 

(1)  Storage  reduces  {a)  the  number  of  bacteria  of  all  sorts;  (6)  the 
number  of  bacteria  capable  of  growing  on  agar  at  blood  heat;  {c)  the 
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number  of  bacteria,  chiefly  excremental  bacteria,  capable  of  growing 
in  a  bile-salt  medium  at  blood  heat ;  (d)  the  number  of  coli-like  mi- 
crobes; (e)  the  number  of  "  typical  "  B.  coli;  (/)  the  amount  of  sus- 
pended matter,  color,  ammoniacal  nitrogen,  and  oxygen  absorbed 
from  permanganate;  and  {g)  the  hardness. 

(2)  Storage  alters  certain  initial  ratios,  for  example:  (A)  It  re- 
duces the  number  of  typical  B.  coli  to  a  proportionately  greater  extent 
than  it  does  the  number  of  bacteria  of  all  sorts;  (e)  the  color  results 
improve  relatively  to  a  greater  extent  than  those  yielded  by  the 
permanganate  test. 

(3)  Storage,  if  sufficiently  prolonged,  devitalizes  the  microbes  of 
water-borne  disease,  e.  g.,  the  typhoid  bacillus  and  the  cholera  vibrio. 

(4)  Storage  produces  a  marked  "  leveling  "  or  "  equalizing  "  effect. 

(5)  An  adequately  stored  water  is  to  be  regarded  as  a  "safe" 
water,  and  the  "  safety  change  "  which  has  occurred  in  a  stored  water 
can  be  recognized  and  demonstrated  by  appropriate  tests. 

(6)  The  use  of  stored  water  permits  of  a  constant  check  being 
maintained  on  the  safety  of  a  water  antecendent  to  and  irrespective  of 
filtration. 

(7)  The  use  of  stored  water  goes  far  to  wipe  out  the  gravity  of  any 
charge  that  a  water  supply  is  derived  from  pollnted  sources. 

(8)  The  use  of  adequately  stored  water  renders  any  accidental 
breakdown  in  the  filtering  arrangements  much  less  serious  than  might 
otherwise  be  the  case. 


*  In  conjunction  with  Dr.  MacGowan,  who  had  charge  of  the  chemical  side  of 
the  investigation, 

"  Eighth  Research  Report,  Metropolitan  Water  Board. 

*The  natural  process  may  be  greatly  assisted  and  hastened  by  the  artificial 
use  of  coagulants,  e.  g.,  aluminoferric.  (See  Sec.  VI  of  my  Seventh  Research 
Report. ) 

*  Fifth  and  Seventh  (sec.  1)  Research  Reports. 

•  See  first,  third,  fourth,  sec.  5  of  fifth,  sixth,  and  sees.  2  aud  3  of  seventh 
Research  Reports,  Metropolitan  Water  Board. 

•  Sixth  Research  Report,  "Metropolitan  Water  Board ;  also  Sec.  II  of  Seventh 
Research  Report. 


THE  PURIFICATION  OF  WATER  FROM  A  HYGIENIC  STANDPOINT. 

Allen  Hazen,  C.  E.,  New  York  City. 

The  progress  in  water  purification  from  a  hygienic  standpoint  has 
been  very  rapid  in  the  last  decade.  This  progress  has  been  of  two 
kinds: 

First,  there  has  been  a  great  increase  in  the  number  of  water  sup- 
plies that  are  being  purified  with  satisfactory  hygienic  results. 


Haz«n.]       WATER  PURIFICATION:   FROM   A  HYGIENIC    STANDPOINT.     331 

Second,  there  has  been  an  advance  in  the  standards  of  efficiency  and 
in  the  methods  available  for  reaching  them  in  practical  work. 

The  growth  in  the  purification  of  water  is  shown  by  the  following 
table: 

Population  supplied  with  filtered  icater  at  different  dates. 


Total  urban 
population 
in  United 
States  in 
places  of 
more  than 
2,500  in- 
habitants. 

Population  supplied  with  filtered 

water. 

Per  cent  of 

Year. 

Sand  fil- 
ters. 

Mechanical 
filters. 

Total. 

urban 
population 
supplied. 

1 
1870 

None. 

30,000 

35,000 

360,000 

3,883,000 

None. 

None. 

30,000 

310,000 

1,860,000 

10,806,000 

0 

1880 

13,300,000 
21,400,000 
29,500,000 
38,350,000 

0.23 

1890 

275,000 
1,500,000 
6,922,000 

1.45 

1900 

6.30 

1910 

28.20 

From  this  it  appears  that  the  population  supplied  with  purified 
water  increased  more  than  fivefold  in  each  of  three  successive  decades* 
In  1910,  28  per  cent  of  the  whole  urban  population  of  the  United 
States  was  so  supplied. 

Twenty  j^ears  ago  a  considerable  proportion  of  the  largest  cities 
of  the  United  States  were  supplied  with  water  polluted  by  sewage  and 
notoriously  injurious  to  health.  At  the  present  time  this  practice 
has  mainly  ceased.  There  are  still  a  few  of  the  larger  cities  that 
supply  water  that,  in  some  respects,  is  not  of  as  good  quality  as  could 
be  desired.  But  all  of  the  larger  cities  that  supplied  notoriously  bad 
water  at  the  date  mentioned  have  improved  their  supplies  in  one  way 
or  another,  and  in  many  or  most  cases  filtered  water  of  excellent 
quality  is  supplied  at  the  present  time.  The  smaller  cities  have  fol- 
lowed in  the  same  way,  but  more  slowly.  Wliile  there  are  some 
exceptions,  a  majority  of  them  now  have  water  of  at  least  fair 
quality. 

The  statistics  above  relate  to  filtered  water.  They  cover  only  part 
of  the  whole  field,  for  in  the  last  years  other  means  of  treating  pol- 
luted waters,  which  are  important  from  a  hygienic  standpoint,  have 
come  into  general  use.  No  statistics  have  been  compiled  to  show 
what  additional  population  is  supplied  with  water  so  treated,  but,  if 
it  were  taken  into  account,  it  may  be  conservatively  stated  that  from 
one-half  to  two-thirds  of  the  whole  urban  population  of  the  United 
States  is  now  supplied  with  water  that  has  been  purified  to  a  greater 
or  less  extent. 

The  advance  in  the  methods  of  purifying  water  from  a  hygienic 
standpoint  has  not  been  less  important  than  the  increase  in  popula- 
tion supplied  with  purified  water.  Some  years  ago  methods  of  water 
purification  were  in  common  use  for  treating  highly  polluted  waters 
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which  secured  the  removal  of  bacteria  to  the  extent  of  97  and  99  per 
cent,  and  occasionally,  with  well-built  and  well-operated  plants, 
higher  percentages,  up  to  99.5  and  even  99.9,  were  obtained.  These 
figures  relate  either  to  all  the  bacteria  in  the  raw  water  or  to  some 
portion  thereof  as  shown  by  the  methods  of  examination  commonly 
used.  The  presumption  was  that  any  injurious  bacteria  that  there 
might  be  in  the  raw  water  would  be  and  actually  were  removed  in  as 
great  proportion  as  were  the  kinds  that  could  be  counted.  This  was 
always  a  matter  of  some  uncertainty  and  there  was  reason  for  think- 
ing, in  some  cases  at  least,  that  the  removal  of  pathogenic  bacteria 
may  have  been  more  complete  than  the  removal  of  bacteria  in  gen- 
eral. However  this  may  be,  it  is  true  that  cities  supplied  with  water 
drawn  from  highly  polluted  rivers  purified  by  filtration  to  the  extent 
above  mentioned,  were  as  free  from  diseases  which  could  be  attrib- 
uted to  the  public  water  supply  as  cities  supplied  with  upland  water 
of  the  best  quality. 

It  was  obvious  that  filtration  was  a  relative  and  not  an  absolute 
protection  against  the  impurities  of  the  raw  water.  Some  bacteria 
undoubtedly  passed  through  the  filters,  and  if  pathogenic  bacteria 
were  present  in  the  raw  water  a  few  of  them  might  pass  the  filters 
and  reach  those  who  used  the  water.  If  a  river  had  a  population  of 
100  per  square  mile  on  its  catchment  area,  and  if  the  filter  plant 
removed  99  per  cent  of  the  bacteria,  the  water  after  filtration  might 
be  compared  with  water  from  a  river  otherwise  similar,  but  with  a 
population  of  1  per  square  mile. 

There  was  some  indication  that  a  falling  off  in  bacterial  efficiency 
had  an  appreciable  effect  upon  the  health  of  the  community.  There 
were  notable  cases  where  filters  of  inferior  or  inadequate  construction, 
or  operated  with  less  than  the  usual  degree  of  skill,  produced,  tem- 
porarily or  permanently,  effluents  inferior  from  a  bacterial  stand- 
point to  those  otherwise  produced  by  the  best  filter  plants ;  and  there 
were  cases  where  diarrhea,  typhoid  fever,  and  other  indications  of 
water  pollution  among  those  who  used  the  water  had  followed  such 
falling  off  in  efficiency. 

Skillful  manipulation  of  filters  must  be  regarded  as  equally  im- 
portant with  good  design  in  securing  at  all  times  an  output  of  well- 
purified  water.  The  best  designed  plants  may  produce  poor  or  bad 
effluents  with  careless  or  unskillful  manipulation,  and  skillful  manip- 
ulation will  do  much  to  improve  the  average  quality  of  the  effluent 
from  old  plants  not  representing  modern  standards  of  construction. 
As  the  years  have  gone  by  and  the  number  of  water-purification 
plants  has  increased,  there  has  been  found  a  rapidly  increasing  num- 
ber of  men  who  have  had  experience  and  have  acquired  skill  in  opera- 
tion ;  and  the  fact  that  such  men  have  been  available  and  have  been 
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secured  to  operate  purification  works  has  been  a  most  important 
element  in  the  improvement  in  the  average  results  that  have  been 
secured. 

It  is  more  difficult  to  keep  filters  up  to  a  high  standard  of  efficiency 
during  the  cold  weather  of  winter  and  early  spring  than  at  other 
times,  and  failures  of  this  kind  were  most  frequent  at  this  season  of 
the  year.  It  was  perhaps  a  fair  inference  that  if  the  use  of  raw  water 
caused  a  very  great  amount  of  disease  among  those  who  used  it,  and 
if  poorly  filtered  water  during  the  winter  caused  a  slight  though 
perceptible  increase  in  the  same  diseases  that  were  caused  by  the  raw 
water,  that  the  smaller  number  of  bacteria  normally  passing  into 
the  effluent  might  produce  an  effect  upon  the  health  of  those  using  the 
water,  even  though  this  effect  was  too  small  to  be  measured  by  such 
vital  statistics  as  could  be  obtained. 

In  the  last  years  the  practice  of  treating  filter  effluents,  as  well  as 
raw  waters,  with  hypochlorite  of  lime,  has  become  very  common. 
Applied  in  very  small  amounts  to  clear  waters  that  do  not  contain 
too  much  organic  matter,  it  produces  an  extraordinary  bactericidal 
effect.  This  substance  had  been  used  for  many  years  as  a  disin- 
fectant, but  usually  in  much  larger  quantities.  It  was  something  of 
a  discovery  to  find  how  efficient  it  was,  in  extremely  small  doses,  in 
killing  bacteria  in  water  free  from  turbidity  and  organic  matter. 
This  condition  certainly  could  not  have  been  anticipated  from  earlier 
practice  with  it  or  from  the  literature  on  the  subject. 

Hypochlorite  of  lime  is  by  no  means  the  first  or  only  substance  that 
has  been  proposed  and  used  experimentally  and  applied  in  practice 
in  a  few  small  installations  for  many  years.  Ozone  has  been  tried 
repeatedly,  but  the  practical  difficulties  of  carrying  out  the  ozone 
process  effectively,  and  the  great  expense  of  doing  it,  have  operated 
as  obstacles  to  its  general  introduction.  Hypochlorite  of  lime  seems 
to  have  precisely  the  same  bacterial  effect  as  ozone,  and  it  can  be 
applied  more  easily  and  is  free  from  some  of  the  uncertainties  that 
have  been  found  to  be  adherent  to  the  ozone  process.  Ozone  has  some 
advantages,  and  if  means  can  be  found  for  overcoming  present  diffi- 
culties its  use  will  be  another  step  in  advance. 

Sulphate  of  copper  and  other  metallic  salts  have  also  been  proposed 
for  killing  bacteria  as  well  as  alga3  in  water.  It  is  permissible  to  use 
such  a  substance,  if  it  is  applied  to  the  raw  water  prior  to  filtration, 
so  as  to  secure  a  disinfecting  action,  and  then  have  the  metallic 
residue  removed  in  the  process  of  filtration.  Some  of  these  processes 
proved  to  have  merit,  especially  in  connection  with  filtration,  but  their 
use  was  always  limited  by  the  unwillingness  of  most  of  those  in 
charge  of  waterworlcs  to  use  metallic  substances  which  were  more 
or  less  poisonous. 
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The  use  of  hypochlorite  of  lime  has  practically  superseded  all  such 
metallic  substances,  as  it  is  more  efficient  and  is  quickly  decomposed 
in  the  water  into  substances  that  are  not  poisonous,  and,  within 
reasonable  limits,  can  not  by  any  possibility  be  injurious. 

Other  methods  of  killing  the  bacteria  in  filter  effluents  have  been 
proposed,  among  which  may  be  mentioned  the  use  of  the  ultra-violet 
rays;  but  no  plants  for  treating  water  in  this  way  upon  a  practical 
scale  have  been  installed  in  America,  and  the  process  is  therefore 
one  for  future  consideration  rather  than  of  established  position. 

Hypochlorite  of  lime  has  considerable  power  from  a  hygienic  stand- 
point, even  when  applied  to  the  raw  water  and  without  filtration.  In 
this  case,  a  larger  dose  must  be  used,  and  it  frequently  must  be  a 
variable  one,  because  enough  must  be  applied  to  furnish  oxygen  for 
the  rapid  oxidation  of  organic  and  other  matter  in  the  water,  and 
still  leave  a  sufficient  excess  to  perform  its  germicidal  work.  The 
amount  required  for  the  oxidizable  matter  obviously  depends  upon 
the  composition  of  the  water,  and  this  frequently  fluctuates  rapidly 
from  day  to  day  and  even  from  hour  to  hour.  The  treatment  of  raw 
water  has  been  less  efficient  and  is  less  satisfactory  than  the  treat- 
ment of  filtered  water,  and  has  not  infrequently  resulted  in  occasional 
overdoses  which  have  been  objectionable  to  users  of  the  water. 

From  a  hygienic  standpoint  the  use  of  hypochlorite  of  lime  is 
probably  the  most  important  event,  after  the  extension  of  filtration 
works,  in  the  last  decade,  and,  where  filtration  is  employed,  it  permits 
the  delivery  of  water  in  which  the  bacteria  have  been  removed  uni- 
formly and  certainly  to  the  extent  of  99.9  per  cent  or  more,  or,  in 
other  words,  of  water  containing  only  a  fraction,  and  sometimes  a 
small  fraction,  of  the  bacteria  which  would  have  been  present  in  the 
effluent  under  the  most  favorable  conditions  of  operation  without 
its  use. 

The  use  of  this  process  has  made  it  possible  to  deliver  from  filter 
plants  of  good  construction  v,mter  that  is  of  uniformly  excellent  hy- 
gienic quality.  There  is  no  reason  to  believe  that  any  appreciable 
danger  will  result  from  the  use  of  such  water,  even  when  drawn 
from  the  most  highly  polluted  sources  that  are  now  in  use  for  public 
water  supplies. 

With  the  great  extension  of  filter  plants,  and  the  development  and 
use  of  these  supplementary  processes,  the  time  is  rapidly  approaching 
and  has,  in  fact,  been  reached  for  a  large  part  of  the  urban  popula- 
tion of  the  country,  when  public  water  supplies  will  cease  to  be  agents 
for  the  transmission  of  disease.  On  the  other  hand,  many  experiences 
in  widely  separated  cities  should  teach  that  constant  care  is  the  price 
of  safety,  and  that  every  reasonable  effort  must  be  made  to  prevent 
the  occurrence  of  any  condition  that  would  interrupt,  even  tempo- 
rarily, the  efficiency  of  the  processes  that  are  relied  on  for  safety. 
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The  processes  that  have  been  successfully  applied  for  the  removal 
of  bacteria  from  water  may  be  applied,  with  modifications  adapting 
them  to  the  change  in  conditions,  to  removing  bacteria  from  sewage. 
There  has  been  a  renewed  effort,  under  the  stunulus  of  these  new 
methods,  to  secure  the  disinfection  of  all  sewage  discharged  into 
rivers  and  lakes  from  which  public  water  supplies  are  taken.  This 
impulse  represents  a  most  commendable  interest  in  public  water  sup- 
plies, and  a  desire  to  protect  them  from  pollution. 

It  must  be  recognized,  however,  that  it  is  more  difficult  and  ex- 
pensive to  remove  bacteria  from  sewage  than  from  drinking  water; 
and  the  process,  even  under  the  most  carefully  controlled  conditions^ 
is  at  the  present  time  far  less  certain  in  its  operation  when  applied 
to  sewage. 

The  question  of  the  combined  or  separate  system  in  sewers,  the 
treatment  of  storm  overflows,  and  the  treatment  of  street  washings 
discharged  by  drains  which  do  not  carry  sewage,  all  have  to  be  con- 
sidered in  connection  with  this  general  question. 

Up  to  the  present  time  improvement  in  public  water  supplies  has 
come  almost  entirely  through  methods  of  improving  the  water  used. 
Improvement  of  water  supplies  by  purifying  the  sewage  that  flows 
into  the  water  from  which  they  are  taken  has  played  hardly  an  appre- 
ciable part  in  the  improvement  of  water  supplies  in  America. 

Looking  at  the  matter  broadly,  these  conditions  must  be  expected 
to  continue  for  the  present,  and  further  improvement  in  water  sup- 
plies is  to  be  expected  from  improvements  in  methods  of  purifying 
the  water,  and  from  increased  care  and  faithfulness  in  carrying  them 
out,  rather  than  from  the  more  extended  use  of  sewage  purification. 


THE  PURIFICATION  OF  WATER  FROM  STANDPOINTS  OTHER  THAN 
THE  HYGIENIC  ASPECT. 

Geokge  W.  Fulleb, 

In  addition  to  hygienic  purity  a  perfectly  satisfactory  water  sup- 
ply should  be  of  good  appearance  as  to  absence  of  mud,  vegetable 
stain,  grosser  microscopic  organisms,  soluble  and  suspended  iron; 
and  it  should  also  be  free  of  offensive  tastes  and  odors,  excessive  hard- 
ness, and  abnormal  corrosive  action  on  service  pipes. 

Within  certain  reasonable  limits,  depending  upon  local  conditions, 
all  of  these  characteristics  are  worth  obtaining  in  a  first-class  modern 
water  supply.  In  fact,  the  standards  of  "  physical  and  chemical 
quality,"  as  distinguished  from  "  hygienic  or  bacterial  quality,"  are 
steadily  growing  higher,  due  to  the  demands  of  the  consumers  for 
a  supply  in  which  there  is  public  confidence  and  which  does  away 
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with  bottled  water  and  household  devices  for  treating  the  public 
supply.  Indirectly,  this  question  is  related  to  the  public  health 
through  the  tendency  of  the  public  to  avoid  for  drinking  purposes 
a  hygienically  pure  but  otherwise  unattractive  public  water  supply, 
and  to  use  well  water  or  bottled  water  of  doubtful  bacterial  con- 
tent. 

In  this  paper  it  is  intended  to  outline  briefly  some  of  the  recent 
developments  in  America  concerning  the  physical  and  chemical 
features  of  water  purification  and  to  refer  incidentally  to  the  his- 
torical development  of  some  of  the  more  important  steps. 

REMOVAL  OP   MUD   OR   TURBIDITY. 

Plain  sedimentation. — Fifteen  years  ago,  or  prior  to  the  com- 
pletion of  the  Louisville  tests  in  1897,  the  clarification  of  the  muddy 
water  which  is  so  characteristic  of  the  majority  of  American  rivers 
was  but  partly  accomplished,  if  at  all.  Plain  sedimentation  when 
applied  at  its  best  ordinarily  removed  only  50  to  75  per  cent,  of  the 
total  suspended  matter.  With  basins  holding  several  days'  supply, 
such  as  those  at  Washington,  Philadelphia,  Pittsburgh,  Louisville, 
St.  Louis,  Kansas  City,  and  Omaha,  the  effluent  as  delivered  to  the 
consumers  contained  for  weeks  at  a  time  sufficient  silt  and  clay  to 
make  it  conspicuously  muddy.  At  times  the  partly  settled  water 
contained  several  hundred  parts  per  million  of  suspended  matter. 

Storage  reservoirs  and  avoidance  of  muddy  water. — In  some  in- 
stances the  basins  were  large  enough  to  serve  as  storage  reservoirs 
from  which  the  supply  from  the  river  was  shut  off  at  periods  of 
very  muddy  water  in  the  stream.  This  procedure  was  used  to  ad- 
vantage for  some  years  at  Washington,  Baltimore,  Covington,  York, 
and  elsewhere.  It  is  expensive  and  is  seldom  tried  at  present.  When 
the  river  is  muddy  for  a  period  exceeding  the  storage  capacity  of 
the  basin  the  benefit  of  the  method  not  only  fails,  but  for  many 
weeks  the  consumers  may  have  to  use  muddy  water  diluted  to  a  vary- 
ing extent  with  clear  water. 

Coagulation  and  sedimentation. — Many  years  ago  it  was  the  cus- 
tom in  the  Southern  States  to  clarify  the  water  used  at  some  house- 
holds by  putting  a  piece  of  alum  in  a  forked  stick  and  stirring  it 
about  in  a  barrel  of  water.  Sedimentation  then  allowed  a  fairly 
clear  water  to  be  obtained.  This  practice  is  more  or  less  similar 
to  that  which  was  followed  many  centuries  ago  in  Egypt  and  in 
the  Orient.  Sulphate  of  alumina  is  capable  of  complete  decomposi- 
tion by  the  carbonates  and  bicarbonates  of  lime  and  magnesium 
naturally  present  in  all  ordinary  waters,  so  that  there  is  formed  a 
gelatinous  white  precipitate  of  aluminum  hydrate.     This  sticky  mass 
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envelopes  the  tiny  particles  of  clay  and  also  the  bacteria,  and  forms 
them  into  particles  that  subside  quite  readily. 

This  process,  which  is  in  effect  a  chemical  precipitation  method,  is 
of  considerable  assistance,  in  that  it  provides  a  fairly  efficient  means 
of  removing  those  minute  clay  particles,  perhaps  one-tenth  of  the 
size  of  the  bacteria,  which  will  not  settle  by  plain  subsidence  in  an 
indefinite  period.  'When  coagulating  chemicals,  such  as  sulphate  of 
alumina  or  sulphate  of  iron  in  connection  with  lime,  are  added  to  the 
water,  it  is  possible  to  obtain  a  fairly  clear  effluent,  provided  a  proper 
dose  of  coagulant  is  used  with  respect  to  quantity  and  quality  of 
turbidity,  and  further  provided  that  a  period  of  one  to  two  days  or 
more  is  allowed  for  the  particles  of  suspended  matter  to  deposit  upon 
the  bottom  of  the  basin.  This  method  has  been  used  at  quite  a  number 
of  places,  and  is  still  in  use  at  St.  Louis,  Kansas  City,  Leavenworth, 
Omaha,  Nashville,  and  elsewhere.  It  is  not  wholly  satisfactory,  when 
compared  with  the  results  obtained  by  filtration,  as  there  is  no  ready 
way  to  correct  the  poor  results  obtained  from  an  inadequate  dose  of 
coagulant.  This  correction  is  much  more  feasible  when  use  is  made 
of  a  filter  plant.  For  ordinary  problems,  the  method  can  scarcely  be 
called  a  complete  and  satisfactory  solution  of  clarifying  muddy 
water,  although  its  favor  has  been  enhanced  somewhat  recently  in 
conjunction  with  sterilization  processes,  such  as  the  application  of 
hypochlorite  of  lime. 

Plain  sand  filtration. — Forty-five  years  ago  sand  filtration  was  sub- 
stantially an  unknown  art  in  America.  There  were  some  crude 
strainers  of  artificial  construction,  but  they  are  unworthy  of  detailed 
consideration.  The  art  of  sand  filtration  in  America  dates  from  about 
1867,  when  the  late  James  P.  Kirkwood,  C.  E.,  made  an  extensive 
tour  of  the  leading  European  cities  and  prepared  a  report  for  the 
Water  Commission  of  St.  Louis,  Mo.,  detailing  the  results  of  his  for- 
eign studies.  That  report  has  become  a  classic,  not  only  in  America, 
but  also  in  Europe,  where  it  was  translated  into  German.  It  exercised 
much  influence  in  standardizing  the  European  practice  of  water 
filtration. 

After  Mr.  Kirkwood's  return  to  America,  by  tests  with  small  sand 
filters,  he  observed  that  they  would  not  remove  the  enormous  quanti- 
ties of  sand,  silt,  and  clay,  such  as  are  found  in  the  Mississippi  Kiver 
at  St.  Louis.  On  a  somewhat  larger  scale  the  same  conclusion  was 
demonstrated  by  tests  conducted  with  the  Ohio  River  water,  in  1884, 
by  the  late  Charles  Hermany,  at  Louisville. 

With  the  advent  of  the  germ  theory  of  disease  there  was  in  America 
30  years  ago  a  feeling  among  engineers  that  sand  filtration  was  im- 
practicable, through  inefficiency  and  great  cost,  for  the  ordinary 
American  problem.     Two  or  three  small  plants  were  built  in  the 
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early  seventies  along  the  Hudson  River,  particularly  at  Poughkeepsie 
and  at  Hudson,  but  the  question  of  water  clarification  remained  sub- 
stantially in  abeyance  until  it  was  pushed  forward  as  an  incidental 
feature  of  hygienic  water  purification. 

It  was  the  work  of  the  Massachusetts  State  Board  of  Health, 
through  its  tests  conducted  at  the  Lawrence  Experiment  Station  and 
its  advocacy  of  the  Lawrence  city  filter  plant  in  1892,  that  marked 
the  beginning  of  the  present  period  of  widespread  installation  of 
modern  filter  plants  in  America.  The  Merrimac  River  at  Lawrence 
contains  almost  no  clay,  and  but  little  silt  other  than  at  rare  intervals 
when  the  river  is  in  extreme  flood.  The  data  from  Lawrence,  there- 
fore, while  applicable  for  many  of  the  problems  in  Xew  England, 
did  not  offer  a  solution  of  the  typical  American  problem  of  water 
clarification  or  of  water  purification. 

Sand  filters,  when  operated  at  fairly  slow  rates — say,  from  two  to 
six  million  gallons  per  acre  per  day — are  efiicient  in  removing  fairly 
coarse  silt  in  quite  large  amounts.  Fine  clay  particles,  however,  gen- 
erally pass  through  the  ordinarv^  sand  filter,  even  when  operated  at 
rates  much  lower  than  what  is  called  standard  European  practice, 
namely,  100  millimeters  vertical  drop  per  hour,  or  2,650,000  gallons 
per  acre  per  day.  Experience  shows  that  when  the  unfiltered  water 
contains  for  several  days  at  a  time  more  than  about  30  to  50  parts 
per  million  of  fine  turbidity  the  effluent  is  liable  to  suffer  from 
deterioration  in  quality,  not  only  as  to  its  appearance,  but  also 
bacterially. 

There  are  some  exceptions  to  the  rule,  but,  generally  speaking, 
sand  filters  outside  of  the  New  England  States  and  of  some  points 
along  the  Atlantic  seaboard  have  not  been  successful  in  treating 
American  river  waters  even  after  they  have  been  submitted  to  pro- 
longed sedimentation.  The  only  sand-filter  plant  along  the  Missis- 
sippi River,  for  instance,  at  Rock  Island,  111.,  was  abandoned  some 
years  ago  and  in  its  place  was  built  a  mechanical  filter  plant. 

Sand  filters  aided  hy  sedimentation  and  coagulation. — In  1898  the 
writer  conducted  extensive  experiments  for  the  city  of  Cincinnati, 
Ohio,  upon  the  clarification  and  purification  of  the  muddy  Ohio  River 
water  by  sand  filtration  in  conjunction  with  sedimentation  and  coagu- 
lation. Similar  tests  were  made  in  1901  at  New  Orleans.  This 
method  can  be  made  efficient,  but  it  is  ordinarily  more  expensive  than 
when  mechanical  filters  are  used  in  place  of  sand  filters.  Local  con- 
ditions influence  the  solution  of  this  problem.  Successful  use  of 
sand  filters  with  coagulation  is  to  be  found  at  Indianapolis,  Washing- 
ton. Poughkeepsie,  and  some  other  places.  The  feature  which  needs 
especial  care  is  to  see  that  the  floes  of  coagulated  masses  are  removed 
from  the  water  with  sufficient  care  so  that  the  surface  of  the  sand 
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bed  does  not  become  clogged  too  quickly.  Ordinarily  the  water 
should  undergo  sedimentation  for  18  to  24  hours  before  it  reaches  the 
sand  beds.  This  feature  adds  to  the  cost  of  the  complete  method,  and 
in  cases  where  insufficient  coagulant  is  used  there  is  some  danger  from 
serious  clogging  of  the  sand  beds. 

Sand  filters  and  prefilters.—At  present  there  are  few  or  no  in- 
stances where  decided  exception  is  taken  to  the  use  of  coagulants. 
Experience  has  shown  that  it  is  safe  and  feasible  to  use  them  wherever 
there  is  intelligent  management.  Local  custom  and  existing  works, 
however,  in  some  instances  force  a  consideration  of  methods  in  which 
no  use  is  made  of  these  very  helpful  coagulants.  This  has  led  to 
efforts  to  clarify  water  by  preliminary  filters  as  well  as  by  sedimenta- 
tion before  application  to  ordinary  sand  beds.  This  is  the  method 
in  use  at  Philadelphia,  Steelton,  Wilmington.  Albany,  Montreal,  and 
some  other  places.  If  the  river  water  is  not  too  muddy  from  fine 
turbidity,  it  is  of  .considerable  aid.  The  method  has  decided  limita- 
tions, however,  in  that  at  times  of  severe  flood  the  percentage  removal 
of  suspended  matter  is  least  when  it  should  be  most  in  order  to  prop- 
erly prepare  the  water  for  normal  sand  filtration. 

In  several  instances  coagulation  is  used  in  conjunction  with  some 
straining  device,  such  as  the  practice  at  Steelton.  and  arrangements 
of  this  general  order  are  now  being  installed  at  Pittsburgh  to  aid  the 
local  sand  filters. 

Mechanical  filters. — "Wliere  coagulants  are  required  mechanical  fil- 
ters have  rapidly  come  to  the  front  during  recent  years.  They  have 
been  installed  or  have  been  recommended  for  use  at  nearly  every 
plant  of  considerable  size,  outside  of  the  Xew  England  States,  during 
the  past  few  years.  The  modern  mechanical  filter  plant  is  so  well 
known  from  numerous  published  articles  that  no  description  is  neces- 
sary here.  It  is  quite  different  from  and  materially  better  than  the 
earlier  devices  of  this  general  type.  The  plant  of  the  East  Jersey 
"Water  Co.,  at  Little  Falls,  N.  J.,  was  placed  in  service  in  September^ 
1902.  It  was  the  first  large  plant  in  practice  to  embody  the  technical 
and  engineering  features  developed  from  the  tests  at  Louisville,  Cin- 
cinnati, Pittsburgh,  and  other  jDlaces. 

This  type  of  plant  ordinarily  operates  at  the  rate  of  about  2  gal- 
lons per  square  foot  per  minute.  AYhen  the  water  is  properly  coagu- 
lated, such  filters  may  satisfactorily  perform  at  rates  from  25  to  5(T 
per  cent,  in  excess  of  this  rate.  Such  devices  deliver  a  water  of  excel- 
lent appearance  and  under  proper  supervision  they  are  substantially 
as  efficient  as  sand  filters  in  securing  bacterial  removal.  These  plants 
have  recently  been  built  with  concrete  tanks  and  hydraulically-oper- 
ated  gate  valves  to  control  the  operation  of  the  plant,  as  well  as  with 
automatic  appliances  to  insure  a  pro  rata  application  at  all  times  of 
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solutions  of  chemicals  to  the  varying  volume  of  water  to  be  filtered. 
Their  recent  history  is  closely  identified  with  a  succession  of 
mechanical  improvements  which  allow  the  devices  to  be  operated 
reliably  and  economically.  The  cleaning  of  the  sand  layers  is  done 
once  or  twice  a  day  by  reversing  the  flow  of  water  for  periods  of  five 
minutes  or  so  at  a  time.  While  the  water  is  flowing  upward  through 
the  sand  layer,  the  sand  is  also  stirred  by  compressed  air,  in  cases 
where  the  water  is  not  applied  at  suflBcient  velocity  (2  feet  vertical 
rise  per  minute)  to  bring  about  this  result. 

Mechanical  filters  have  been  installed  at  Little  Falls,  New  Milford, 
Louisville,  Harrisburg,  Cincinnati,  Columbus,  Toledo,  New  Orleans, 
and  at  some  300  smaller  plants.  This  type  of  filter  constitutes  the 
characteristic  method  now  in  vogue  in  America  for  insuring  a  well- 
clarified  water  supply  from  the  ordinary  American  rivers  which  are 
highly  charged  with  silt  and  clay.  Undoubtedly  it  is  the  most  effi- 
cient and  economical  arrangement  for  the  majority  of  American 
water  purification  problems  outside  of  certain  areas  along  the 
Atlantic  seaboard. 

COLOR   REMOVAL. 

For  many  years  it  has  been  known  that  ordinary  sand  filters  will 
remove  from  25  to  35  per  cent,  of  the  color  or  vegetable  stain  from 
the  applied  water.  Such  results  have  been  obtained  at  numerous 
places  in  New  England.  It  has  been  the  endeavor  in  solving  many 
American  problems  to  secure  filtered  water  that  does  not  contain 
more  than  about  10  parts  per  million  of  vegetable  stain  as  measured 
by  the  platinum-cobalt  standard.  This  is  approximately  the  dividing 
line  above  which  the  color  becomes  readily  noticeable  to  the  con- 
sumer, in  a  glass  upon  the  table,  and  especially  in  a  porcelain  bath- 
tub. Where  sand  filtration  will  not  allow  of  a  result  as  good  or 
better,  there  has  been  an  effort  in  a  number  of  places  to  employ 
coagulants  and  thus  take  advantage  of  the  decolorizing  effect  of 
sulphate  of  alumina.  This  is  an  important  factor  which  was  con- 
sidered in  arriving  at  the  recent  determination  in  New  York  City 
to  employ  coagulation  and  mechanical  filters  for  the  treatment  of  the 
present  water  supply  from  the  Croton  watershed  supplying  the  old 
city  of  New  York.  Sulphates  of  iron  and  lime  do  not  ordinarily  give 
a  satisfactory  color  removal.  This  was  demonstrated  at  Toledo  and 
elsewhere. 

In  some  cases  intermittent  filters,  as  at  Ludlow  Reservoir,  Spring- 
field, Mass.,  have  aided  in  bringing  about  an  unusually  high  removal 
of  color.  This  seems  to  be  due  in  part  to  an  anaerobic  decomposi- 
tion having  taken  place  in  the  water  before  its  filtration.  The  color 
unites  with  iron  in  the  water  and  is  precipitated  upon  aeration. 
Another  interesting  feature  that  has  been  established  at  the  new  filter 
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plant  at  Springfield  is  that  when  the  coagulant  is  applied  as  an 
overdose  to  a  part  of  the  water  to  be  treated,  it  is  said  that  the 
mixture  of  the  entire  mass  of  treated  and  untreated  water  is  decolor- 
ized to  a  greater  extent  by  the  sulphate  of  alumina  than  would  be 
the  case  if  the  same  quantity  of  coagulant  were  to  be  applied,  at  a 
uniform  rate  of  dosing,  to  the  full  volume  of  wat^r  delivered  to  the 
purification  works. 

When  the  water  to  be  treated  contains  varying  high  amounts  of 
both  mud  and  color,  much  care  should  be  taken  in  adjusting  the 
required  dose  of  coagulant  to  the  composition  of  the  water. 

MICROSCX)PICAL  GROWTHS. 

Some  years  ago  an  unusual  effort  was  made  to  prevent  the  appear- 
ance in  water  supplies  of  microscopical  growths  of  algae  and  other 
organisms  larger  than  bacteria  for  the  sake  of  minimizing  their  in- 
fluence upon  objectionable  tastes  and  odors.  In  some  instances,  par- 
ticularly in  Massachusetts,  and  with  unfiltered  supplies,  the  bottom 
and  sides  of  impounding  reservoirs  were  stripped  so  as  to  obtain  in 
the  exposed  surface  soil  only  a  small  quantity  of  organic  matter. 
This  practice  has  not  recently  been  followed  for  the  large  reservoirs 
for  the  new  water  supply  of  New  York  City  or  elsewhere,  particu- 
larly if  the  impounded  water  is  muddy  at  times.  It  is  considered 
better  to  aerate  and  filter  the  water,  to  correct  the  unfavorable 
influence  of  these  growths,  rather  than  to  try  to  prevent  them. 

In  America  miscroscopic  growths  have  been  killed  in  a  large  num- 
ber of  instances  through  the  use  of  copper  sulphate,  and  to  some 
extent  by  the  use  of  hypochlorite  of  lime.  The  latter  seems  to  have 
certain  limitations  and  is  not  in  such  general  use  as  copper  sulphate. 

Filters  incidentally  serve  for  the  removal  of  microscopic  growths. 
In  some  instances  certain  types  of  filamentous  growths  are  likely  to 
give  trouble  by  clogging  the  filter.  At  Cincinnati  experiences  of 
this  kind  have  been  encountered,  and  aid  has  been  secured  through 
the  application  of  hypochlorite  to  the  unfiltered  water.  It  is  a  style 
of  problem  that  requires  special  treatment  in  most  cases. 

TASTES   AND   ODORS. 

Many  surface  waters,  particularly  those  which  are  not  turbid,  con- 
tain at  times  objectionable  tastes  and  odors.  The  latter  are  sometimes 
due  to  growths  of  organisms  themselves.  In  other  cases  they  are  due 
to  the  disintegration  of  the  organisms  and  to  the  liberation  of  certain 
oils  which  are  very  penetrating  in  their  nature.  Still  other  objec- 
tionable tastes  and  odors  are  found  in  waters  that  have  undergone 
anaerobic  decomposition,  which  causes  offensive  gases  to  be  liberated. 
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Aeration  is  a  great  help  in  the  removal  from  water  of  those  prop- 
erties which  produce  objectionable  tastes  and  odors.  Combined  with 
filtration,  in  either  mechanical  or  sand  filters,  there  is  obtained  the 
most  practicable  method  of  securing  a  satisfactory  water  free  from 
tastes  and  odors.  It  is  one  of  the  characteristic  features  of  the  new 
Catskill  supply  for  New  York  City,  and  is  being  carefully  consid- 
ered as  an  aid  to  the  filters  for  the  Croton  supply  of  New  York. 

IKON-REMOVAL.  PLANTS. 

There  are  half  a  dozen  plants  in  America,  mostly  of  small  size, 
where  ground  waters  are  aerated,  in  order  to  precipitate  the  iron,  and 
then  the  settled  water  is  applied  to  filters.  Most  of  the  earlier  filters 
were  of  the  sand  filter  type,  but  a  few  recent  ones  have  been  of  the 
mechanical  type.  It  is  a  line  of  water  purification  upon  which  there 
is  not  as  much  experience  in  America  as  in  Germany. 

WATER  SOFTENING. 

The  large  water  softening  plant  at  Columbus  and  three  or  four 
smaller  plants  provide  the  experience  up  to  this  time  in  the  softening 
of  municipal  water  supplies  in  America.  Many  of  the  railroads  and 
industrial  concerns  take  advantage  of  water  softening  in  securing  sat- 
isfactory water  for  boiler  and  manufacturing  purposes.  Throughout 
the  West  very  hard  water  supplies  are  to  be  found,  and  even  in  the 
Great  Lakes  district  the  water  is  much  harder  than  it  is  along  the 
Atlantic  seaboard.  The  cost  of  softening  very  hard  water  supplies 
has  undoubtedly  been  a  factor  in  retarding  developments  along  this 
line.  Experience  has  shown,  however,  that  it  is  a  perfectly  feasible 
matter  to  soften  the  western  waters,  if  it  is  so  desired. 

At  Grand  Rapids,  Mich.,  a  mechanical  filter  plant  that  is  to  be  used 
in  conjunction  with  a  softening  plant  is  approaching  completion. 
This  plant  will  remove  mud  and  vegetable  color  from  the  Grand 
river  water,  and  reduce  its  temporary  or  carbonate  hardness  by  per- 
haps 50  per  cent.,  so  that  it  will  equal  what  is  called  locally  the  "  Lake 
Michigan  standard."  The  total  hardness  of  the  softened  and  filtered 
water  will  be  approximately  125  parts  per  million.  The  reduction  in 
hardness  will  be  effected  by  lime  without  soda. 

CORROSION  OF  PIPES. 

Service  pipes,  particularly  those  of  galvanized  iron  or  wrought 
iron,  are  more  liable  to  corrosion  with  filtered  water  than  with  un- 
filtered  water.  In  part,  this  is  due  to  the  elimination  of  substances, 
such  as  silt  and  vegetable  matter,  which  retard  in  a  physical  way  the 
rate  of  corrosion,  and,  in  part,  it  is  due  to  an  increase  in  carbonic  acid, 
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which,  in  the  presence  of  oxygen,  is  a  very  prominent  factor  in  in- 
fluencing the  total  amount  of  corrosion,  the  rate  of  corrosion  and  the 
amount  of  dissolved  iron  which  may  be  present  in  water  as  drawn 
from  the  faucet,  and  is  thus  the  principal  feature  of  unsuitability 
from  the  standpoint  of  iron  stains.  It  is  scarcely  feasible  to  remove 
the  oxygen  present  in  water,  and,  in  fact,  aeration  tends  materially 
to  increase  the  oxygen  up  to  the  limits  of  the  saturation  point  of 
this  gas. 

Carbonic  acid  seems  to  be  the  principal  feature  related  to  the  speed 
and  amount  of  corrosion  of  iron  by  filtered  water.  Where  coagulants 
are  used,  there  is  a  corresponding  increase  in  amount  of  free  carbonic 
acid.  This  has  led  some  people  to  consider  this  feature  as  quite  a 
drawback  to  the  use  of  coagulants.  It  has  been  studied  recently  in 
New  York  City  from  the  chemical  viewpoint  with  much  thorough- 
ness. The  conclusion  has  been  drawn  that  it  is  feasible  to  control  the 
amount  of  carbonic  acid  through  the  proper  addition  of  lime  or  soda. 
This  feature  will  be  an  interesting  part  of  the  new  Croton  filter  plant. 

With  hard  waters  in  the  South  and  West  there  has  been  compara- 
tively little  or  no  difficulty  as  regards  corrosion  of  pipes  by  filtered 
water.  The  problem,  therefore,  is  related  more  particularly  to  the 
soft  waters  along  the  Atlantic  seaboard. 

Speaking  generally,  water  purification  as  relates  to  filtration  is  on 
a  thoroughly  well-established  basis  in  America.  The  features  that 
differ  most  essentialh^  relate  to  preparatory  treatments  rather  than 
to  material  differences  in  designs  either  of  sand  filters  or  of  mechani- 
cal filters.  The  use  of  chemicals  for  purposes  of  coagulation  and 
softening  has  been  studied  with  considerable  thoroughness  in  the  last 
few  years,  and  the  problem  is  one  that  is  so  related  to  the  influence 
of  local  details  that  each  project  should  be  carefully  studied  on  its 
own  merits,  and  no  attempt  made  to  copy  blindly  the  style  of  works 
which  may  be  in  successful  use  elsewhere. 

More  than  ever  before  it  is  now  realized  that  the  successful  methods 
of  water  purification  should  receive  intelligent  management,  and  this 
is  particularly  the  case  where  the  type  of  water  calls  for  the  use  of 
coagulating  chemicals. 


WATER  STERILIZATION  BY  CHEMICAL  METHODS. 
S.  RiDEAL,  D.  Sc.  F.  I.  C,  London,  England. 

Before  entering  on  the  subject  it  would  be  as  well  to  lay  down  cer- 
tain principles  clearly,  at  the  risk  of  speaking  truisms: 

Drinking  water  has  got  to  he  wholesome,  not  sterile.  What  we 
have  to  do  is  (1)  to  prevent  the  entrance  of  disease  organisms, 
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(2)  to  kill  them  if  they  do  enter.    In  both  objects  the  engineer  and  the 
chemist  must  collaborate,  and  the  bacteriologist  must  keep  watch. 

It  has  been  many  times  supposed  that  you  could  get  perfectly  inno- 
cent water  for  a  city  by  going  far  enough  to  mountain  gathering 
grounds,  collecting  all  the  brooks  into  a  reservoir,  and  sending  the 
water  down  by  a  long  conduit.  Such  aqueducts  in  Great  Britain 
range  from  43  to  99  miles.  The  original  water  of  the  brooks  is  by 
no  means  pure  bacterially,  owing  to  animals,  even  if  the  watershed  is 
cleared  of  human  beings.  The  British  Local  Government  Board  Re- 
ports give  several  instances  of  epidemics  occasioned  by  upland  water. 
We  may  presume  that  during  the  long  transit  the  pathogenic  bacteria 
will  disappear,  but  this  is  a  very  expensive  way  of  attaining  the 
object. 

Pollution  of  rivers,  both  by  sewage  and  by  manufacturing  effluents, 
had  reached  a  flagrant  and  dangerous  degree,  but  has  since  been 
greatly  abated  in  most  countries,  and  by  sand  filtration  a  water  of 
considerable  purity  is  obtained  from  rivers  by  a  majority  of  commu- 
nities. I  need  hardly  dwell  on  the  obvious  advantages  of  this  course. 
The  river  is  adjacent;  constant  attention  to  the  cleanliness  of  its  bed 
and  the  inoffensiveness  of  its  water  are  imperative  for  sanitary  and 
commercial  reasons.  On  the  other  hand,  a  long  aqueduct  is  enor- 
mously expensive  for  construction,  maintenance,  and  care  against 
lateral  contamination,  besides  the  fact  that  the  water  is  not  always 
initially  unimpeachable.  Cities  and  towns  are  built  on  rivers,  and 
why  should  we  not  use  the  water  brought  to  our  doors?  No  city 
depending  on  a  long  conduit  is  safe  from  a  water  famine  for  three 
chief  reasons:  (1)  Accident,  (2)  drought  on  the  uplands,  and  (3)  the 
possibility,  which  we  may  think  remote,  of  an  enemy  destroying 
the  aqueduct.  The  last  reason  led  to  the  ruin  of  many  cities  in 
history. 

Dependence  on  wells  is  of  limited  application  and  is  notoriously 
unsafe;  even  deep  wells  in  chalk  are  liable  to  pollution  through  fis- 
sures. The  fact  of  the  matter  is  that  a  system  of  purification  is 
needed  in  all  cases.  Disease  bacteria  are  apt  to  penetrate  sand  by 
"  growing  through,"  or  by  their  minuteness,  therefore  the  product 
of  sand  filtration  is  not  always  innocuous.  Dr.  Houston,  in  Lon- 
don, recommended  storage  as  a  method  of  rendering  Thames  water 
safe,  but  the  storage  must  be  for  not  less  than  two  weeks,  and 
might  with  advantage  be  for  from  one  to  two  months.  This  involved 
the  construction  of  enormous  and  costly  reservoirs  for  London's 
water  supply,  and,  in  addition,  the  raw  river  water  must  first  be 
passed  through  settling  basins  to  remove  coarser  impurities.  Even 
then,  in  the  Seventh  Report  of  the  London  Water  Board,  December, 
1911  (p.  30),  it  is  found  that  "  des])ite  the  remarkable  improvement, 
effected  by  storage,     *     *     *     it  seems  unwise  to  trade  too  greatly 
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on  this  circumstance  if  any  practicable  remedy,  even  of  a  partial  kind, 
is  available.  Later,  in  the  eighth  report,  of  February,  1912.  Dr.  Hous- 
ton, after  investigation,  proposes  an  ''excess  lime  ''  method,  founded 
on  his  observation  that  "quicklime  (about  75  per  cent  CaO)  added 
to  raw  Thames  water  in  the  proportion  of  1  part  of  this  quicklime  to 
5,000  parts  of  water,  kills  B.  coU  in  from  5  to  24  hours  *  *  * 
and  inferentially,  but  certainly,  the  microbes  also  of  epidemic  water- 
borne  disease,  e.  g.,  the  typhoid  bacillus."  The  excess  of  free  lime 
is  to  be  then  neutralized  by  one-third  of  the  volume  of  '''  adequately 
stored  water,"  which  must  of  course  be  previously  examined. 

This  is  one  way  of  chemical  sterilization  which  has  been  often  tried, 
the  attraction  being  the  cheapness  of  lime  and  also  the  softening 
effect  on  the  water.  It  is  really,  however,  an  expensive  one.  on  ac- 
count of  the  amount  of  lime  needed,  equal  to  about  a  ton  per  million 
gallons,  and  there  is  the  need  to  test  tJie  water  both  before  and  after 
the  process,  and.  in  addition,  the  difficulty  of  getting  rid  of  the  huge 
deposit  of  carbonate  of  lime  formed. 

Several  more  efficient  sterilizers  have  been  introduced,  but  to  work 
with  economy  must  always  have  the  proviso  that  the  water  is  at  least 
roughly  filtered  beforehand,  in  order  not  to  waste  the  reagent  on  such 
matter  as  can  easily  be  separated  mechanically.  The  introduction 
of  mechanical  filters  has  made  the  operation  comparatively  simple, 
and  enables  necessary  chemicals  to  be  added  under  control.  It  has 
been  pointed  out  that  the  unstable  yet  powerful  bacterial  toxins  are 
not  likely  to  be  destroyed  by  the  comparatively  mild  oxidizing  agency 
of  the  mechanical  filters,  or  even  by  the  sand  filters,  in  the  winter. 
They  are  removed,  neutralized,  or  destroyed,  however,  by  the  best 
methods  of  chemical  sterilization. 

We  may  rapidly  pass  in  review  a  number  of  the  sterilizers  avail- 
able under  certain  circumstances.  In  1892  Dr.  Christmas  showed 
that  1  in  100,000  of  citric  acid  was  fatal  to  cholera  organisms,  but 
that  ten  times  the  quantity  was  required  for  typhoid  organisms.  This 
amount  gave  an  acid  taste,  and  was  unduly  expensive.  In  1901 
Dr.  Parkes  and  myself  introduced  the  use,  for  possibly  polluted 
waters  in  the  field,  of  tabloids  of  bisulphate  of  soda.  These  removed 
any  danger  of  enteric  origin. 

As  to  copper  salts,  you  are  more  familiar  with  their  use  in  America 
than  we  are  in  Europe.  I  have  published  some  researches  on  the 
point  which  agree  with  other  investigators  in  showing  that,  em- 
ployed in  rather  large  proportion,  they  kill  objectionable  algre  but 
are  not  of  much  good  against  bacteria.  A  fault  is  the  immediate 
precipitation  of  the  copper  salt  by  the  natural  carbonate  of  lime  in 
the  water,  and.  although  an  insoluble  copper  salt  can  act  germi- 
cidally,  as  proved  by  the  use  for  phylloxera,  the  action  is  local  and 
irregular.    The   application,    accomplished    by   towing   boats    with 
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bags  of  sulphate  of  copper  over  the  reservoir,  has  been  expensive, 
and  it  is  very  difficult  to  make  it  uniform.  Subsequent  filtration  is 
necessary,  and  there  is  a  chance,  even  then,  that  traces  of  copper 
may  remain  in  organic  solution,  so  that  it  is  fortunate  that  there  are 
safer  methods. 

NUMEROUS  OXIDIZING   AGENTS    HAVE   BEEN   EMPLOYED. 

Potassium  permanganate  was  used  on  a  large  scale  for  the  drink- 
ing water  of  the  soldiers  in  the  Franco-German  War  of  1870,  and  in 
India  it  was  widely  applied  to  wells  and  tanks,  which  were  regularly 
"pinked"  by  officials  as  a  defense  against  cholera.  Later  reports 
on  the  efficiency  of  the  practice  have,  however,  been  unfavorable.  In 
1899  I  suggested  the  use  of  sodium  peroxide;  it  reacted  with  the 
dissolved  carbonic  acid,  giving  nascent  oxygen  and  sodium  carbonate, 
so  that  softening  and  sterilization  were  done  together.  The  quan- 
tity required  for  sterility  varied  between  1  in  1,000  and  1  in  10,000; 
cholera  was  killed  in  8  hours,  typhoid  in  6.  Reichel  (Z.  f.  Hyg., 
1908)  found  that  1  in  2,000  of  hydrogen  peroxide  killed  B.  coli  in 
24  hours,  and  3  in  2,000  sterilized  in  6  hours.  Hetsch  stated  that 
calcium  peroxide  was  more  energetic,  and  it  was  sold  for  the  pur- 
pose under  the  name  of  "  bikalzit."  Magnesium  peroxide  (Croner, 
ibid^  1908)  is  made  for  the  same  object  by  the  "  Oxidinsterilisierungs- 
werken,"  but  is  likely  to  introduce  magnesian  hardness. 

Bromine  (Braithwaite,  Schumberg,  1897-98)  and  iodine  (Allain 
at  Marseilles;  Vaillard,  Arch,  de  Med.  milit.,  1902)  have  been  lim- 
itedly  used  for  water  treatment  in  emergencies,  but  are  objectionable. 
Even  the  fluoride  and  silicofluoride  of  silver  have  been  placed  on 
the  market  as  water  sterilizers  under  the  names  of  "  tachyol  "  and 
"  isotachyol."     (Gaz.  Chim.  Ital.,  1907.) 

A  condition  of  drinking-water  sterilization  is  that  no  substance 
should  be  left  behind  which  can  in  any  way  be  injurious  to  health, 
and,  if  possible,  that  nothing  extraneous  to  the  water  should  remain. 
It  is  at  the  same  time  a  disadvantage  if  a  disinfectant,  however 
powerful  in  its  first  onset,  is  very  evanescent,  as  many  disease  germs 
are  strongly  resistant,  and  we  know  that  the  time  factor  is  of  ex- 
treme importance  in  sterilization. 

In  the  first  of  these  conditions  ozone  suggests  itself  as  an  ideal 
reagent,  producing  nothing  by  complete  oxidization  of  organic 
matter  but  carbonic  acid  and  water,  while  the  combined  nitrogen  is 
partly  liberated  in  the  free  state  and  partly  oxidized  to  harmless 
nitrates,  and  the  organic  sulphur  and  phosphorus  give  equally  inno- 
cent minute  quantities  of  sulphates  and  i:)hosphates.  It  has  been 
asked  whether  intermediate  compounds  might  not  be  formed  which 
could  have  some  physiological  effect.     I  have  not  found  any  such 
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in  my  examinations  of  the  process,  and  the  water  is  singularly  pure 
afterwards.  Ozone  is  now  rather  extensively  used  in  Europe  for 
sterilizing  partly  purified  water.  In  1908  I  was  called  upon  to 
examine  the  De  Frise  system  at  the  Paris  water  works;  of  St.  Maur, 
and  found  very  successful  results.  The  River  Marne  water,  after 
ordinary  sedimentation  and  filtration  through  gravel  and  sand,  was 
still  unfit  for  a  supply,  but  by  afterwards  ozonizing  it  gave  a  well- 
aerated  brilliant  liquid  of  natural  bluish  tint  and  quite  inodorous, 
containing  per  cubic  centimeter  only  one  or  two  innocuous  organisms 
of  the  suhtiUs  type.  The  coU  test  became  invariably  negative, 
although  altogether  1,580  cubic  centimeters  were  examined,  with  a 
maximum  of  200  cubic  centimeters  at  one  test.  I  found  that  57 
kilowatt  hours  per  million  imperial  gallons  were  required  for  the 
sterilizing  operation,  and  7G  kilowatt  hours  for  pumping.  These 
figures  would  be  reduced  to  47.5  and  63.4  kilowatt  hours,  respectively, 
per  million  United  States  gallons.  The  De  Frise  apparatus  used 
Siemens-Halske  ozonizers  with  a  simple  and  efficient  ozonizing 
tower  and  a  circuit  by  which  ozone  escaping  after  action  was  re- 
turned and  used  again,  thereby  effecting  an  important  economy.  The 
Paris  municipality  decided  in  July,  1910,  that  the  part  of  the  city 
drinking  supply  derived  from,  the  Marne  (about  20.000.000  gallons' 
daily)  should,  after  coarse  filtration,  be  sterilized  by  ozone,  half  by 
the  De  Frise  and  half  by  the  combined  Otto  process.  The  latter 
employs  "  emulsers."  which  are  injectors  effecting  a  mixture  of 
ozonized  air  with  the  water,  the  action  being  completed  in  "  columns 
of  self-contact."  Ozone  sterilization  has  been  installed  in  about 
30  French  towns,  in  Roumania  for  the  Danube,  at  St.  Petersburg 
for  the  Neva,  at  two  water  Avorks  in  Holland  (the  pioneer).  Belgium, 
Germany,  Italy,  Spain.  Brazil,  and  Egypt,  and  experiments  have 
been  undertaken  at  Darjeeling.  in  India,  whilst  an  installation  is 
in  course  of  construction  at  the  Knutsford  water  works.  Cheshire, 
England. 

Other  processes  differing  in  mechanical  details  are  the  Vosmaer, 
tried  at  Philadelphia,  and  the  Howard-Bridge,  at  Lindsay.  Ontario, 
C;tnada. 

The  largest  plant  at  present  is  that  at  St.  Petersburg.  Russia,  for 
11.000.000  gallons  per  day.  The  water  is  first  treated  with  -sulphate 
of  alumina,  then  passes  on  to  38  sand  filters  at  a  rate  of  1,000 
gallons  per  square  meter  of  filtering  surface  per  hour,  and  finally 
enters  the  five  sterilizing  towers  along  with  ozonized  air.  There  are 
128  Siemens-Halske  water-cooled  ozonizers.  The  air  is  freed  from 
moisture  by  refrigeration  and  is  ozonized  to  the  degree  of  2.5  grams 
per  cubic  meter.  The  total  cost  from  the  raw  river  to  the  finished 
water  was  recorded  in  1911  as  0.8C  to  0.97  d.  per  1.000  gallons.     At 
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St.  Maur.  Paris.  M.  Colmet  Daage  estimated  that  the  cost,  under  the 
most  favorable  circumstances,  was  0.81  d.  per  1.000  gallons,  excluding 
interest,  amortization,  and  repairs.  At  Nice,  where  cheap  water 
power  is  available,  the  average  last  year  was  given  as  0.164  d.  per 
1,000  gallons,  and  at  Rimiez,  where  there  is,  besides,  no  pumping,  it 
was  only  0.125  d.  A  portable  ozone  purifier  has  been  adopted  by  the 
Spanish  Government  for  the  water  supply  of  armies  in  the  field. 

The  preference  for  ozone  as  a  water-sterilizing  agent  has  been  hin- 
dered by  several  difficultias.  One  is  the  question  of  expense.  In  this 
regard  the  manufacture  has  been  considerably  cheapened.  Another 
is  that  it  has  to  be  applied  in  the  gaseous  form  diluted  with  air,  so 
that  a  large  quantity  of  inert  gas  must  be  pumped,  and  with  this 
admixture  the  ozone  does  not  very  readily  dissolve.  The  latter  fact 
has  been  overcome  by  using  towers  and  saturators,  as  mentioned 
above.  Moreover,  the  conversion  of  oxygen  into  ozone  is  a  reversible 
action,  requiring  a  number  of  .precautions  as  to  detail.  In  spite  of 
the  numerous  researches  the  best  conditions  are  not  yet  fully  agreed 
on;  therefore,  we  have  not  reached  finality  in  the  economy  of  ozone 
production.  It  is  stated  that  "  the  best  results  ever  obtained  with 
a  silent  discharge  apparatus  gave  36.7  grams  of  ozone  per  kilowatt 
hour,  the  theoretical  yield  being  over  a  kilogram."  A  certain  amount 
of  the  loss  is  due  to  the  formation  of  ultra-violet  light  in  the  machine. 
^Vhen  an  ozonizer  is  acting  properly  the  interelectrodic  space  has  an 
almost  uniform  violet  illumination  without  any  sparking.  Regener 
(Ann.  d.  Physik,  ix.  1033,  1906)  showed  that  the  presence  of  ultra- 
violet light  limits  the  concentration  of  ozone  within  certain  limits, 
above  which  it  exercises  a  deozonizing  effect.  These  rays  are  well 
known  to  have  also  a  sterilizing  action,  and  my  son.  Eric  K.  Rideal, 
has  devised  an  apparatus  in  which  both  activities  are  utilized.  (Eng- 
lish patent  18680  of  August,  1910.) 

Siemens  and  Halske  have  several  devices  for  preventing  corrosion 
of  the  metallic  parts  of  the  apparatus.  British  patent  17787,  of 
1910,  reverses  the  usual  procedure  by  drawing  ozonized  air  through 
the  water,  instead  of  forcing  it  through  from  below,  so  that  the  main 
work  shall  be  done,  and  the  ozone  almost  entirely  used  up,  before 
entering  the  pumps.  This  appears  expensive  mechanicallJ^  Their 
French  (international)  patent  431402.  of  1910,  introduces  small  quan- 
tities of  water  into  tlie  pumps  at  the  same  time  that  the  gas  is 
admitted. 

Chlorine  sterilization  is  effected  in  practice  by  means  of  hypochlo- 
rites, prepared  either  chemically  or  electrolytically.  It  will  be  well 
known  to  you  that  "  chemical  chlorine,"  chiefly  chloride  of  lime,  is 
largely  used  in  America ;  it  is  also  emploj'ed  at  some  places  in  Europe 
and  in  India.  After  three  noted  epidemics  of  typhoid  in  England, 
chloride  of  lime  was  used  at  Maidstone  for  disinfecting  the  mains, 
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pipes,  and  reservoir ;  at  Lincoln,  for  the  city  water  supply ;  and,  quite 
lately,  for  the  same  purpose  at  Cambridge.  At  Johannesburg,  the 
Witwaterstrand  supply  is  sterilized  by  the  addition  of  chloride  of 
lime  equivalent  to  0.25  to  0.5  part  per  million  of  available  chlorine. 
(Leitch,  Proc.  Inst.  Civ.  Eng.,  London,  1911.) 

The  objections  to  the  lime  compound  are  .avoided  by  electrolytic 
hypochlorite,  which,  having  soda  as  a  basis,  leaves  behind  only  an 
unimportant  residue  of  common  salt,  and  slightly  softens  the  water, 
besides  having  apparently  a  somewhat  greater  bactericidal  effect. 
The  addition  of  1  or  2  parts  per  million  of  available  or  active  chlo- 
rine, which  is  all  that  is  generally  needed,  does  not  affect  the  taste, 
and  even  where  a  water  is  excessively  polluted,  and  more  is  neces- 
sary, the  product  is  even  then  not  brackish  like  many  present  supplies. 

I  first  began  trials  on  a  large  scale  at  Maidenhead,  England,  in 
1898,  and  found  that  17  parts  per  million  of  available  chlorine  killed 
in  15  minutes  all  the  organisms  in  a  filtered  sewage  effluent  entering 
the  Thames.  In  1904,  at  Guildford,  I  observed  that,  with  2.5  parts 
per  million,  tertiary  effluents  were  practically  sterilized;  in  fact, 
were  purer  bacterially  than  the  town  water  supply.  I  next  tried 
experiments  on  the  latter,  which  contained  90  organisms  per  cubic 
centimeter,  with  coli  present  in  4  cubic  centimeters.  After  treatment 
with  0.75  part  per  million  of  available  chlorine,  the  total  organisms 
were  reduced  in  5  hours  to  14  per  cubic  centimeter,  and  coli  was 
absent  from  20  cubic  centimeters.  A  portion  purposely  infected  with 
100  coli  per  cubic  centimeter  was  treated  with  0.8  part  per  million  of 
available  chlorine,  and  after  one  hour's  action  there  were  no  coli  pres- 
ent in  20  cubic  centimeters,  and  this  condition  remained  for  a  consid- 
erable distance  in  the  cliannel.  Since  then  I  have  been  directing  the 
application  of  chemically  prepared  sodium  hypochlorite  to  100,000 
imperial  gallons  daily  of  the  drinking  water  supply  of  a  north  of 
England  town  with  success,  in  the  proportion  of  1  to  2  parts  avail- 
able chlorine  per  million ;  practical  sterility  is  attained,  there  are  no 
coli  in  75  to  85  cubic  centimeters,  and  the  taste  is  not  affected. 

Not  sufficient  notice  has  been  taken  of  an  explanation  I  gave,  in 
1909,  at  the  Leeds  Health  Congress  (J.  R.  San.  Inst.,  London,  xxxi, 
2)  of  the  fact  that  with  hypochlorites  the  first  rapid  consumption  is 
succeeded  by  a  slower  action,  which  continues  for  some  hours  or  even 
days  to  favor  sterility.  It  is  due  to  the  formation,  by  the  action  of 
chlorine  on  ammonia  and  nitrogenous  organic  matters,  of  strongly 
germicidal  compounds,  chiefly  chloramine,  NHjCl,  and  hydrazine, 
N.H^.  These,  in  the  traces  present,  are  not  injurious  to  higher  ani- 
mals, and  soon  disappear.  The  removal  of  any  residual  traces  is 
hastened  by  cascades,  which  have  also  been  used  with  success  in  ozone 
treatment. 
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A  great  advantage  both  of  the  ozone  and  chlorine  processes  is  that 
they  can  be  so  easily  controlled  by  the  starch-iodide  test.  It  is  suffi- 
cient to  observe  that  the  reagent  is  faintly  blued  by  the  treated  water 
to  insure  adequate  sterilization.  Systematic  testing  in  this  way 
avoids  the  risk  of  underdosing  or  overdosing  and  does  away  with 
the  need  of  removing  any  excess  of  the  sterilizing  agent  by  a  sec- 
ondary treatment,  such  as  the  addition  of  sulphites  or  filtration 
through  prepared  charcoal  or  iron  turnings  and  sand,  processes  that 
increase  cost,  time,  and  space  required.  I  have  found  that  if  the 
process  is  controlled,  as  above,  without  such  further  treatment  the 
water  usually  becomes  free  from  odor  and  taste  in  1^  hours. 

The  cost  of  chlorine  sterilization  will  obviously  depend  greatly, 
among  other  things,  on  the  price  of  materials.  If  one  part  per  mil- 
lion of  available  chlorine  be  required,  and  if  its  cost  be  about  £14  per 
ton  when  derived  from  chloride  of  lime,  and  £21  per  ton  when  made 
as  sodium  hypochlorite  (J.  Soc.  Chem.  Ind.,  Jan  31,  1912),  this  item 
alone  will  reach  0.014  d.  per  1,000  gallons  of  water,  in  the  first  case, 
and  0.022  d.,  in  the  second.  The  lime  compound  is  more  suitable  for 
sewage  than  for  drinking  water,  since  it  increases  the  hardness  and 
affects  the  taste.  There  is  for  many  reasons  an  advantage  in  making 
sodium  hypochlorite  electrically  at  the  waterworks,  especially  if 
cheap  power  is  at  hand. 

The  Ferrochlor  (Duyk)  method  adds  about  8  parts  of  ferric 
chloride  and  0.2  part  of  available  chlorine  as  bleaching  powder  pei 
million  gallons  of  water  to  effect  coagulation  and  sterility.  One  ob- 
jection is,  that  it  is  advisable  to  do  all  coagulation  and  sedimentation 
before  sterilizing  in  order  to  avoid  re-contamination. 


STABILISATION   DBS   EAUX   PAR   L'OZONE,    LES   RAYONS    TJLTRA- 
VIOLETS   ET   LA  JAVELLISATION. 

M.  DiENEBT,  Chef  du  Service  des  Eaux  d'Alimentation  de  Paris. 

L'ozone,  los  rayons  ultra-violets,  I'eau  de  Javel,  employes  conve- 
nablement  an  laboratoire,  tuent  tons  les  microbes  que  lefe  eaux  renfer- 
ment.    Ce  resultat  est  etabli  d'une  fagon  indubitable. 

II  s'agit  de  voir  si,  en  I'etat  actuel,  I'emploi  de  ces  precedes  de 
sterilisation  est  suffisamment  pratique  pour  etre  applique  au  traite- 
ment  des  eaux  distribuees  dans  les  villes. 

Ces  divers  procedes  doivent,  en  effet,  repondre  a  plusieurs  condi- 
tions au  point  de  vue  pratique: 

1.  Les  appareils  doivent  etre  suffisamment  robustes  et  etre  d'un 
f onctionnement  regulier ; 

2.  Leur  entretien  doit  etre  facile ; 

3.  La  sterilisation  doit  se  faire  avec  beaucoup  de  regularite; 
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4.  La  surveillance  de  I'installation  doit  etre  la  plus  simple  et  la 
plus  facile  que  possible; 

5.  La  malveillance  ne  doit  pas  etre  a  craindre; 

6.  Le  reactif  employe  doit  egalement  disparaitre  apres  avoir  agit- 
Nous  allons  voir  si  les  procedes  actuels  de  steralisation  de  I'eau  par 

I'ozone,  les  rayons  ultra-voilets  et  par  I'eau  de  Javel  respondent  a  ces 
divers  desiderata. 

Sterilisation  par  Vozone. — Une  installation  de  sterilisation  par 
I'ozone  comprend:  (a)Un  transformateur  de  courant;  (b)  un  aspi- 
rateur  ou  compresseur  d'air;  (c)  un  dessescheur  d'air;  (d)  des  ozon- 
eurs;  (e)  des  colonnes  d'ozonisation;  (f)  une  chambre  pour  le  depart 
de  I'ozone. 

Les  transformateurs  de  courant  doivent  permettre  d'envoyer  dans 
les  ozoneurs  un  courant  electrique  de  6,000  a  20,000  volts  et  de  400 
a  500  periodes.  On  trouve  dans  I'industrie  de  telles  machines  electri- 
ques  qui,  bien  calculees,  fonctionnent  tres  regulierement. 

Le  gaz  qu'on  va  envoyer  dans  les  ozoneurs  est  puise  directement 
dans  I'air,  soit  au  moyen  d'aspirateurs  (systeme  de  la  Compagnie 
Generale  de  I'Ozone),  soit  au  moj'^en  de  compresseur  (systeme  Sie- 
mens, De  Frise); 

Les  dedx  system es  fonctionnent  regulierement.  Le  compresseur 
d'air  est  cependant  plus  robuste  que  Taspirateur,  mais  il  est  d'une 
construction  un  peu  plus  onereuse.  L'air  aspire  est  desseche  soit 
dans  des  colonnes  chargees  de  chlorure  de  calcium,  systeme  le  plus 
simple  pour  petites  exploitations,  soit  en  passant  sur  des  serpentins 
metalliques  refroidis  au  moyen  de  chlorure  de  methyle  detendu  ou 
d'ammoniaque  liquide,  dans  les  exploitations  importantes. 

La  dessication  du  gaz  est  importante  parce  que  Fair  humide, 
arrivant  dans  les  ozoneurs,  favoriserait  la  formation  d'etincelles  et 
donnerait  un  tres  mauvais  rendement  en  ozone.  La  dessication  doit 
abaisser  de  moitie  la  tension  de  la  vapeur  d'eau  existant  dans  I'at- 
mosphere. 

La  dessication  au  chlorure  de  calcium,  si  elle  est  plus  simple  a 
etablir  et  plus  facile  a  installer,  est  generalement  moins  parfaite  que 
celle  obtenue  au  moyen  de  serpentins  refroidis. 

L'air  humide,  passant  sur  du  chlorure  de  calcium,  s'echauffe  assez 
fortement,  et  il  est  alors  indispensable  de  la  refroidir  avant  de  I'en- 
voyer  dans  les  ozoneurs. 

I^s  ozoneurs.  actuellement  employes,  sont  de  deux  types:  I'ozoneiir 
plat  et  I'ozoneur  rond.  L'ozoneur  plat,  qui  est  celui  de  Marmier  et 
Abraham,  est  forme  de  deux  caisses  metalliques  creuses,  separees 
par  deux  plaques  de  verre  formant  dielectriques.  Ces  deux  plaques 
de  verre  sont  espacees  de  2mm.  environ  et  c'est  dans  cet  intervalle 
que  I'effluve  jaillira  et  que  l'air  se  chnrgera  d'ozone.  On  refroidit 
les  electrodes  au  moyen  d'un  courant  d'eau  passant  dans  I'int^rieur 
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des  deux  caisses  metalliques  (ozoneur  Siemens,  ozoneur  Leo  Girard. 
ozoneur  Steynis). 

Dans  I'ozoneur  rond  on  place  au  centre  une  electrode  ronde  er. 
aluminium,  on  introduit  ensuite  celle-ci  dans  un  manchon  en  verre 
ou  en  mica,  rond,  dont  elle  est  eloignee  de  1  mm.  5  a  2  mm.  Le  tout 
est  place  dans  une  cuve  pleine  d'eau  qui  sert  au  refroidissement  des 
electrodes.  L'electrode  en  aluminium  constitue  un  pole,  I'eau  de  la 
cuve  est  reliee  a  I'autre  pole  du  transformateur  ou  a  la  terre,  si  le 
deuxieme  pole  du  transformateur  est  relie  au  sol. 

Les  ozoneurs  ronds  ont  certains  avantages  et  certains  inconvenients. 
de  meme  les  ozoneurs  plats. 

Les  premiers  sont  d'un  montage  facile  et  rapide  quand  on  a  centre 
exactement  l'electrode  en  aluminium  dans  le  manchon  en  verre  ou  en 
mica.  lis  fontionnent  a  un  voltage  moindre  que  les  ozoneurs  plats; 
ils  sont  moins  cliers  egalem.ent  a  construire.  lis  ont  toutefois  le 
desa vantage  de  ne  pouvoir  fonctionner  a  forte  tension,  ce  qui  diminue 
le  rendement  en  ozoine. 

La  surface  de  l'electrode  s'altere,  generalement,  toujours  sur  un 
cote  seulement.  Elle  se  recouvre  d'un  enduit  gras  et  de  quelques  efflo- 
rescences d'alumine.  II  faut  nettoyer  assez  regulierement  ces  elec- 
trodes sinon  I'effluve  n'est  plus  reguliere.  il  commence  a  apparaitre  de 
petites  etincelles  violettes  qui  deviennent  plus  blanches  au  fur  et  a 
mesure  que  le  tube  d'aluminium  se  salit.  Le  rendement  en  ozone 
diminue,  tandis  que  le  taux  des  composes  nitres  augmente. 

Quand  on  augmente  la  tension  electrique  I'enduit  gras,  sur  la  sur- 
face de  l'electrode  en  aluminium,  augmente  et  il  se  produit  en  outre 
des  etincelles  qui  peuvent  devenir  dangereuses  pour  la  solidite  du 
manchon  en  verre  qui  casse  alors  rapidement. 

Les  ozoneurs  plats,  moins  economiques  que  les  ozoneurs  ronds, 
donnent  une  effluve  reguliere,  et  marchent  a  plus  forte  tension  (15,000 
a  18,000  volts).  Ils  fournissent  un  air  ozone  beaucoup  plus  riche  en 
ozone  que  les  ozoneurs  ronds  (5  grammes  au  lieu  2  grammes). 

Cependant  I'isolement  des  deux  electrodes  est  assez  delicat  et  sou- 
vent,  par  suite  de  condensation,  il  se  forment  des  courts  circuits  qui 
cassent  les  glaces  des  cages  des  ozoneurs. 

Les  electrodes  doivent  etre  bien  paralleles,  les  lames  de  verre  bien 
planes.  Les  reparations  de  ces  ozoneurs  en  cas  d'accident  sont 
toujours  plus  longues  que  pour  les  ozoneurs  ronds. 

Le  refroidissement  de  l'electrode  se  fait  avec  de  I'eau.  La  tempera- 
ture habituelle  de  refroidissement  est  de  15  degres.  Toutefois,  cer- 
tains industriels  refroidissent  leurs  ozoneurs  a — 5  degres.  Le  rende- 
ment en  ozone  est  evidemment  plus  fort,  mais  au  point  de  vue  econo- 
mique  il  n'est  pas  etabli  que  le  refroidissement  par  une  saumure 
glacee  est  meilleur  que  le  refroidissement  par  I'eau  seule. 
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L'air  ozone,  a  la  sortie  des  ozoneurs,  doit  etre  le  moins  possible  en 
contact  avec  leur  metal.  Ces  canalisations  sent  en  fonte,  ou  en  gres 
de  preference,  avec  joints  en  ciment. 

L'ozoneur  est  une  des  parties  principales  de  I'installation.  C'est 
en  grande  partie  de  lui  que  depend  le  succes  de  la  sterilisation.  En 
I'etat  actiiel  ces  instruments  fonctionnent  avec  une  regularite  suffi- 
sante  pour  etre  appliques  en  pratique.  Toutefois,  il  est  a  souhaiter 
qu'on  perfectionne  encore  leur  construction  dans  le  but  d'eviter,  soit 
la  complication  de  leur  installation,  soit  les  nettoyages  frequents  des 
electrodes. 

L'air  a  la  sortie  des  ozoneurs  renferme  suivant  les  cas  de  0  mmgr. 
2  a  7  mmgr.  d'ozone  par  litre.  Sa  teneur  en  azote  nitreux  est  variable 
egalement.  Quand  Fozoneur  fonctionne  bien  on  trouve  0  mmgr.  2  a  0 
mmgr.  3  d'azote  nitreux,  mais  aussitot  qu'il  rend  moins  d'ozone, 
comme,  par  example,  quand  l'air  est  trop  humide,  on  voit  I'azote 
nitreux  augmenter  et  atteindre  le  chiflFre  de  1  mmgr.  a  1  mmgr.  2  par 
litre. 

L'air  ozone  arrive  ensuite  dans  la  colonne  d'ozonisation.  Celles-ei 
ont  pour  but  de  mettre  en  contact  continue  I'eau  polluee  avec  l'air 
ozone. 

Ces  colonnes  tendent  a  s'uniformiser  de  plus  en  plus.  On  a  renonce 
pour  ainsi  dire  a  la  colonne  de  Gay  Lussac  preconisee  par  ]VIM. 
Abraham  et  Marmier.  Cette  cuve  remplie  de  gros  cailloux  sur  lesquels 
I'eau  ruisselait,tandis  que  l'air  ozone,  arrivant  par  la  partie  inferieure, 
lechait  la  surface  de  I'eau  en  remontant  a  la  surface  de  la  cuve, 
occupait  une  place  assez  grande.  Pour  de  petites  installations  cette 
colonne  de  Gay  Lussac  pent  etre  employee  a  la  rigueur,  mais  pour  les 
grandes  usines  de  sterilisation  on  a  prefere  s'adresser  soit  a  la  colonne 
de  self -contact,  soit  a  la  colonne  De  Frise,  soit  enfin  a  I'ancienne 
colonne  de  Tyndall. 

La  colonne  de  self-contact  n'est  autre  qu'une  cuve  cylindrique  ver- 
ticale  de  4  a  5  m.  de  hauteur,  dans  laquelle  I'eau  arrive  a  la  partie 
inferieure  melangee  avec  de  Fair  ozone.  L'air  est  emultionne  dans 
I'eau,  avant  son  arrivee  a  la  colonne  de  sterilisation,  au  moyen  d'un 
emulseur  qui  n'est  autre  qu'une  trompe  a  eau  aspirant  l'air  ozone. 

Ce  systeme  employe  a  St.  Petersbourg  et  au  camp  de  Villefranche 
donne  des  resultats  satisfaisants,  moins  bons  cependant  que  la  colonne 
De  Frise.  Cclle-ci  est  egalement  une  cuve  verticale  de  4  m.  de  hauteur 
dans  laquelle  sont  disposes  deux  ou  trois  plateaux  horizontaux  perc^s 
de  trous. 

Dans  les  premiers  essais  les  plateaux  etaient  en  celluloide.  Dans 
les  installations  definitives  ces  plateaux  sont  formes  de  dalles  en 
cimeut  armo  pcrcoes  de  trous  ayant  environ  5  a  G  mm.  de  diametre. 
I't'paisseur  des  dalles  6tant  d'environ  5  a  6  cm.  Dans  d'autres  instal- 
lations, a  St.  Maur  par  exemple.  ces  plateaux  sont  formes  de  barren ux. 
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egalement  en  ciment  arme.  siipportant  ime  petite  couche  de  gros 
graviers, 

A  St.  Maur.  la  Compagiiie  Generale  de  I'Ozone  a  meme  allie  I'emul- 
seur  a  la  colonne  De  Frise.  L'experience  a  montre  jusqii'ici  que  ce 
dernier  dispositif  donnait  de  bien  meilleiirs  resultats  que  la  colonne 
de  self-contact. 

Enfin  Tancienne  colonne  Tyndall,  reprise  par  M.  Steynis,  consiste 
a  faire  arriver  Teau  a  traiter  par  la  partie  superieure  de  la  colonne 
d'ozonization  tandis  que  Pair  ozone  arrive  par  la  base.  L'eau  tombe 
en  pluie  sur  deux  plateaux  superposes  recouverts  de  cailloux. 

Pour  obtenir  un  maximum  d'action  de  Pair  ozone  sur  l'eau  il  faut 
que  le  contact  entre  Pair  et  l'eau  soit  aussi  intense  que  possible  et  que 
le  temps  d'action  soit  suffisant. 

Dans  la  colonne  de  self-contact  ou  dans  la  colonne  De  Frise,  ce 
temps  de  contact  est  d'environ  quatre  a  cinq  minutes. 

Dans  la  colonne  Tyndall  elle  n'est  au  maximum  que  de  une  minute. 
En  outre,  la  presence  de  ces  couches  de  cailloux  oppose  une  resistance 
assez  grande  a  Pccoulement  de  l'eau.  Aussi,  en  Petat  actuel  des  dis- 
positifs  employes  donnons-nous  la  preference  a  la  colonne  De  Frise 
associee  ou  non  a  Pemulseur,  qui  assure  le  meilleur  contact  de  l'eau 
arec  I'ozone  pendant  un  temps  suffisant. 

L'inconvenient  de  Pemulseur  est  la  necessite  d'elever  l'eau  a  une 
hauteur  suffisante  pour  lui  permettre  de  fonctionner  comme  tronipe. 
L'em.ulseur  est  en  poterie  et  constitue  un  organe  fragile  et  assez  diffi- 
cile a  construire.  La  colonne  De  Frise  est  plus  rustique  et  plus  simple 
a  construire. 

Pour  conduire  Pair  ozone  des  ozoneurs  aux  colonnes  de  sterilisation 
on  tend  de  plus  en  plus  a  supprimer  toute  conduite  metallique  et  a 
employer  exclusivement  la  poterie. 

De  meme  pour  la  sortie  de  l'eau  des  colonnes  il  ne  faut  employer 
que  de  la  poterie.  Dans  Pinstallation  de  Chartres,  oil  on  avait  em- 
ploye le  plomb.  on  a  constate  dans  l'eau  traitee  la  presence  de  nitrate 
de  plomb  dangereux  pour  la  sante  publique. 

L'eau,  sortant  de  la  cuve  de  sterilisation,  tombe  en  cascade  de  fagon 
a  laisser  degager  I'ozone  en  exces.  En  arrivant  dans  les  conduites 
Peau  ozonee  n'a  plus  aucune  odeur  perceptible  et  ne  possede  plus  le 
gout  special  de  Peau  traitee. 

Doit-on  refaire  passer  Pair  ozone  se  degageant  de  Peau  dans  les 
ozoneurs  apres  Pavoir  desseche,  ou  bien  doit-on  laisser  I'exces  d'ozone 
se  degager  a  Pair  libre? 

Dans  les  installations  actuelles  on  a  toujours  prefere  laisser  I'ozone 
se  degager  a  Pair  libre.  La  raison  en  est  que  les  installations  a 
faire  pour  recuperer  cet  exces  d'ozone  sont  assez  dispendieuses,  et 
d 'autre  part  la  forte  humidite  de  Pair  ainsi  rejDrise,  est  plus  grande 
que  celle  de  Pair  atmospherique.  d'ou  augmentation  de  depense  dans 
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la  dessication  de  Pair.  Mais  rinconvenient  de  ce  precede  est  de 
laisser  I'eau  exposee  aiix  poussieres  de  Pair  exterieur.  On  emploie 
en  general  |  mc.  d'air  par  metre  cube  d'eau  a  traiter.  Toutefois,  ceci 
depend  beaiicoup  de  la  richesse  de  Pair  ozone.  II  faut  en  moyenne 
0  gr.  5  a  1  gr.  d'ozone  par  metre  cube  d'eau  traitee. 

Une  usine  d'ozonisation  doit  etre  surveillee  a  chaque  instant.  On 
doit  savoir : 

(a)  La  quantite  d'eau  traitee  par  heure; 

(b)  La  quantite  d'air  ozonee  envoyee  en  une  heure  dans  les 
colonnes  de  sterilisation ; 

(c)  La  teneur  en  ozone  et  en  composes  nitreux  de  Pair  sortant  des 
ozoneurs ; 

(d)  L'humidite  de  Pair  admise  aux  ozoneurs; 

(e)  La  temperature  de  Pair  ozonee  et  de  Peau  apres  refroidissement 
des  electrodes ; 

(f)  Le  voltage  aux  bornes  des  ozoneurs,  Pintensite  et  Penergie 
depenses.  Ces  dernieres  donnees  etant  indiquees  par  des  appareils 
enregistreurs  plombes; 

(g)  La  composition  bacteriologique  de  Peau  avant  et  apres  traite- 
ment; 

(h)  La  composition  minerale  sommaire  (alcalinite  ou  resistivite 
electrique,  matieres  organiques)  avant  et  apres  traitement  de  fagon  a 
s'assurer  de  Pauthenticite  de  Peau  et  des  facteurs  qui  peuvent  faire 
varier  la  dose  d'ozone  a  employer.  On  constate  aussi  s'il  reste  de 
Pozone  a  la  sortie  des  colonnes  de  sterilisation ; 

(i)  La  lirapidite  de  Peau  a  traiter  (une  eau  trouble  demandant 
pour  etre  sterilisee  une  quantite  plus  grande  d'ozone  que  Peau  claire. 

Enfin,  pour  la  securite  de  la  marche  de  Pusine,  il  faut  que  Peau 
soit  mise  en  decharge  au  moyen  d'appareils  automatiques  au  moment 
de  la  mise  en  marche  de  Pusine  et  au  moment  oii  le  courant  vient 
d'etre  coupe.  Le  fonctionnement  de  cet  appareil  automatique  doit 
etre  controle  par  un  appareil  enregistreur  plombe. 

La  sterilisation  d'un  metre  cube  d'eau  par  Pozone  revient  environ 
a  1  ou  3  centimes,  sans  tenir  compte  des  frais  d'amortissement  des 
appareils  sur  lesquels  on  est  peu  fixe.  Ce  prix  est  relativement 
economique  et  fort  acceptable. 

Les  appareils  amployes  sont  relativement  robustes  et  leur  fon- 
toinnement  est  assez  regulier.  Evidemment,  comme  dans  toute  usine, 
il  y  a  quelques  defectuosites  de  fonctionnement,  mais  en  ayant  soin  de 
prevoir  quelques  batteries  d'ozoneurs  supplementaires,  ainsi  qu'un 
nombre  suffisant  de  machines  electriques  de  rechange,  on  pent  avoir 
confiance  dans  ces  procedes  de  sterilisation  qui  ont  fait  d^j^  leurs 
preuves  en  pratique. 

C'est  meme  le  procede  de  sterilisation  qtii  repond  le  plus  com- 
pl^tement    aux   conditions   enumerees   au   commencement    de   notre 
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manuscrit.  Son  entretien  n'est  pas  plus  complique  que  celui  de  toute 
usine  electrique,  la  surveillance  est  facile  et  eflScace  si  elle  est  aussi 
complete  que  nous  I'avons  indiquee,  et  il  n'y  a  pas  a  craindre  de  mal- 
veillance  si  tous  les  appareils  enregistreurs  sent  plombes. 

On  pent  craindre  en  effet  que  la  nuit,  si  I'usine  est  insuffisamment 
ventilee,  que  les  ouvriers  moderent  la  formation  de  I'ozone  de  fagon  a 
ne  pas  etre  incommodes  par  son  degagement.  Quand  I'air  est  humide, 
on  constate  en  effet  que  I'odeur  d'ozone  augmente  et  devient  penible. 
Les  appareils  enregistreurs  permettent  de  se  rendre  compte  de  la 
marche  de  I'usine  et  celui  qui  est  charge  du  controle  peut  demander 
la  raison  des  changements  dans  le  regime  qu'il  a  constate  aux  ap- 
pareils enregistreurs. 

Les  villes  frangaises  employant  I'ozone  pour  le  traitement  de  leurs 
eaux  sont :  Paris,  Nice,  Chartres,  Cosne,  St.  Brieux,  etc. 

Les  resultats  bacteriologiques  obtenus  sont  tres  bons  quand  instal- 
lation est  bien  surveillee,  et  les  germes  pathogenes  sont  tues  com- 
pletement. 

Sterilisation  par  les  rayons  ultra-violets. — L'experience  montre 
que  les  rayons  ultra -violets  sont  tres  microbicides.  En  pratique  il 
f  aut  que  I'eau  soit  aussi  claire  que  possible  afin  que  les  rayons  puissent 
atteindre  les  germes  et  les  detruire.  L'eau  ne  doit  etre,  ni  fluores- 
cente,  ni  coloree.  ni  jaune,  couleur  tres  absorbante  pour  les  rayons 
ultra-violets. 

L'appareil  destine  a  steriliser  les  eaux  doit  repondre  aux  conditions 
suivantes : 

1.  Le  temps  de  contact  de  la  lumiere  ultra-violette  avec  l'eau 
devra  etre  sufiisant  pour  tuer  les  microbes ; 

2.  L'allumage^de  la  lampe  doit  etre  facile; 

3.  Un  dispositif  devra  permettre  I'arret  de  l'eau  quand  la  lampe  ne 
fonctionnera  plus; 

4.  Le  controle  du  dispositif  d'arret  est  egalement  necessaire ; 

5.  Les  rayons  ultra-violets  etant  tres  nocifs  pour  les  yeux  l'appareil 
devra  etre  completement  clos; 

6.  II  devra  se  demonter  tres  f acilement ; 

7.  On  doit  pouvoir  controler  a  chaque  instant  le  rayonnement  des 
lampes. 

En  principe  une  lampe  en  quartz  ie  compose  d'un  tube  termine 
a  ses  deux  extremites  par  un  reservoir  en  quartz  egalement.  Des 
electrodes  en  acier  invar  (ayant  comme  le  quartz  un  tres  faible  co- 
eflScient  de  dilatation)  plongent  dans  chacun  des  reservoirs  places 
aux  extremites. 

Dafis  I'interieur  de  la  lampe  on  introduit  du  mercure,  puis  on  fait 
le  vide.  La  lampe,  fermee  aussitot  le  vide  obtenu,  peut  fonctionner  si 
on  la  met  en  circuit  sur  du  courant  continu. 
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Le  voltage  necessaire  peut  etre  suivant  les  lampes  de  110,  220, 
550  volts. 

Pour  niettre  la  lampe  en  marche  on  la  fait  basciiler  de  fagon  a 
faire  arriver  du  mercure  pour  provoquer  im  court  circuit.  Le  mer- 
cure  s'echauffe  et  la  vapeur  de  mercure  ainsi  produite  suffit  alors  pour 
faire  passer  le  courant  a  travers  la  lampe.  La  lumiere,  d'abord  bleue 
et  de  faible  intenite,  augmente  peu  a  peu  d'eclat.  Apres  10  a  20 
minutes  de  marche  suivant  la  lampe,  celle-ci  atteint  son  regime  maxi- 
mum et  normal. 

Le  mercure  qui  sert  a  la  confection  de  ces  lampes  doit  etre  tres 
propre  et  exempt  de  cuivre  ou  de  plomb.  Des  traces  de  ces  metaux 
viendraient  salir  le  quartz  apres  quelque  temps  de  fonctionnement  et 
intercepteraient  ainsi  I'emission  des  rayons  ultra-violets. 

La  lampe  en  quartz  s'echauffe  lors  de  son  fonctionnement.  Elle 
emet  d'autant  plus  de  rayons  ultra-violets  que  la  temperature  de  la 
vapeur  de  mercure  est  plus  elevee. 

Le  quartz  porte  au  rouge  peut  etre  immerge  dans  I'eau  sans  casser. 

On  distingue  deux  sortes  d'appareils  a  steriliser  I'eau :  Dans  les  uns 
la  lampe  se  maintient  en  dehors  du  contact  direct  de  I'eau.  Dans  les 
autres  la  lampe  plonge  dans  I'eau. 

L'eau  absorbe  peu  de  rayons  ultra-violets  moyens ;  ceux-ci  emis  par 
une  lampe  placee  au-dessus  du  liquide  peuvent  penetrer  pratiquement 
jusqu'a  30  centimetres. 

L'eau  a  traiter  doit  etre,  s'il  y  a  lieu,  clarifiee  le  mieux  possible,  toute 
particule  en  suspension  ou  tout  colloide  pouvant  former  ecran  a  la 
lumiere.  Certaines  eaux  claires  a  la  source  se  troublent  pendant  leur 
circulation  a  Pair  libre,  les  eaux  ferrugineuses  par  exemple.  Elles 
devront  etre  aerees  fortement  pour  oxyder  les  sels  ferreux  filtrees 
ensuite  et  traitees  par  les  rayons  ultra-violets. 

Les  eaux,  memes  claires,  colorees  tres  faiblement  en  jaune,  doivent 
etre  traitees  par  le  sulfate  d'alumine,  puis  filtrees  afin  d'entrainer  la 
matiere  colorante. 

Dans  le  procede  de  la  Societe  Westinghouse,  la  lampe  est  placee  a 
1  ou  2  centimetres  au-dessus  du  niveau  maximum  de  liquide  qui  cir- 
cule  dans  une  caisse  metallique.  Celle-ci  etait  en  cuivre  etame. 
L'experience  ayant  montre  que  I'etain  s'alterait  fortement,  on  emploie 
actuellement  du  cuivre  argente. 

Pour  mieux  utiliser  les  lampes  on  fait  circuler  l'eau  au-dessus  et 
au-dessous,  et  la  lampe  est  placee  a  I'interieur  d'une  cuve  en  quartz. 
Par  un  systeme  de  chicanes  placees  dans  la  cuve  les  particules  du 
liquide  passent  tout  pr^  de  la  lampe  trois  ou  quatre  fois  pendant  le 
trajet.    Le  sejour  dans  cette  boite  fermee  est  de  4  a  5  secondes  environ. 

Avec  les  lampes  nouvelles  dites  "pistolet"  le  tube  de  quartz  est 
recourbe  en  U.  Le  rayonnement  en  rayons  ultra-violets  de  ces  lampes, 
fonctionnant  avec  550  volts,  est  10  a  12  fois  plus  elev6  que  celui  d'une 
lampe  fonctionnant  avec  220  volts. 
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A  la  sortie  de  I'appareil  est  placee  une  soupape  de  decharge,  main- 
tenue  fermee  par  un  ressort  tendu  par  im  fort,  electro-aimant  qui 
fonctionne,  quand  le  courant  passe.  Si  la  lampe  s'eteint,  le  courant 
electrique  s'arrete,  la  soupape  de  decharge  s'ouvre  et  I'eau  s'en  va  a 
la  decharge.  L'appareil  est  clos  et  facilement  demontable.  L'eau 
passant  pres  des  glaces  s'echauffe  peu. 

Les  avantages  et  les  inconvenients  de  ce  systeme  sent  les  suivant^s: 

1.  Ces  lampes  sont  f abriquees  avec  soin ; 

2.  Le  dispositif  permet  de  remplacer  facilement  les  lampes  qui 
perdent  de  leur  pouvoir  en  lumiere  ultra-violette ; 

3.  On  a  prevu  la  mise  en  decharge  automatique  de  l'eau  non  traitee 
en  cas  d'arret  du  courant  et  un  controle  permanent  du  rayonnement 
des  lampes; 

4.  II  faut  eviter  la  formation  de  buees  dans  I'interieur  des  cuves 
de  quartz  qui  genent  le  rayonnement  ; 

5.  La  presence  assez  frequente  de  petites  buUes  de  gaz  dans  l'eau 
gene  egalement  Paction  bactericide  des  rayons  lumineux; 

6.  Le  dispositif  de  regulateur  permet  bien  I'envoi  a  I'egout  des 
eaux  quand  la  lampe  vient  a  s'eteindre,  mais  a  chaque  arret  il  faut 

10  a  25  minutes  pour  que  le  pouvoir  bactericide  soit  maximum. 
Aucun  dispositif  n'est  prevu  pour  empecher  I'envoi  dans  le.«»  cana- 
lisations de  ces  eaux  insuffisamment  traitees ; 

7.  Ces  appareils  demandent  une  surveillance  attentive,  le  remplace- 
ment  des  lampes  usees  et  une  filtration  prealable  pour  empecher  les 
eaux  louches  ou  les  algues  en  suspension. 

8.  Les  lampes  s'usent  par  suite  des  entrees  d'air.  Celles-ci  resul- 
tent  des  etincelles  frequentes  dues,  la  plupart  du  temps,  aux  varia- 
tions trop  fortes  de  voltage  du  reseau  electrique;  le  joint  au  mercure 
qui  complete  le  joint  rode  de  I'acier  invar  sur  le  quartz  est  insuffisant 
pour  empecher  les  rentrees  d'air  a  chaque  extinction.  La  soudure 
directe  du  quartz  et  de  I'electrode  serait  un  grand  progres  dans  la 
confection  de  ces  lampes.  Malheureusement  on  n'est  pas  encore  bien 
fixe  sur  le  valeur  pratique  de  cette  soudure ; 

9.  Dans  le  montage  de  I'appareil  il  faut  faire  tres  attention  de  ne 
pas  salir,  non  seulement  la  lampe,  mais  encore  les  glaces,  avec  les 
doigts,  sinon  son  effet  bactericide  est  diminue. 

Les  examens  bacteriologiques,  obtenus  dans  des  essais  faits  en 
gi-ands  (400  mc.  a  2,000  mc.  par  jour),  ont  montre  des  i^sultats  en- 
core insufRsanunent  constants.  Le  bacille  Coli  n'est  pas  tou jours 
certainement  detiiiit,  et  le  nombre  de  germes  varie,  dans  l'eau  traitee, 
de  5  a  60  au  cc.  (Numeration  apres  15  jours.)  On  consomme 
environ  40  watts  pour  traiter  un  metre  cube  d'eau  claire.  Get  ap- 
pareil  n'est  done  pas  encore  completement  au  point  dans  la  pratique. 

11  a  le  grand  a  vantage  d'etre  simple  et  de  ne  pas  tenir  beaucoup 
de  place.     Enfin  il  n'introduit  dans  l'eau  aucune  substance  chimique 
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quelconque  et,  de  ce  fait,  s'il  etait  tout  a  fait  au  point,  joiiirait  aupres 
des  municipalites,  d'lme  certaine  vogne. 

La  lampe  Billon  Dagiierre  est  une  modification  de  la  lampe  de  la 
Societe  Westinghouse.  La  manchon  de  quartz,  isolant  la  lampe  du 
contact  de  I'eau,  est  sonde  a  la  lampe.  On  fait  ensnite  le  vide  dans 
ce  manchon,  d'oii  I'avantage  d'eviter  la  presence  de  Pair  qui  absorbe 
en  partie  les  rayons  ultra-violets.  Lors  de  la  confection  de  la  lampe, 
on  remplit  le  tube  d'hydrogene  et  on  fait  le  vide  ensuite  apres  I'intro- 
duction  du  mercure.  Cette  precaution  aurait  pour  but  de  permettre 
a.  la  lampe  de  supporter  une  variation  tres  forte  du  voltage  du  circuit 
sans  s'eteindre.  Elle  s'allume  aussi  plus  facilement.  Certains  physi- 
ciens  pretendent  qu'elle  donne  un  rayonnement  moindre  en  rayons 
ultra-violets. 

L'appareil  Billon-Daguerre  est  aussi  plus  simple.  II  place  dans  une 
grande  cuve  deux  lampes  en  parallele,  aussi  pres  possible  I'une  de 
I'autre.  Au  moyen  d'un  tube  evase  il  vient  prendre  I'eau  au  voisinage 
meme  de  ces  deux  lampes.  De  cette  facon  il  ne  prend  que  I'eau  ayant 
subi  le  voisinage  du  rayonnement  des  lampes. 

Jusqu'ici  cependant  les  analyses  bacferiologiques  n'ont  pas  donne, 
avec  cette  lampe,  des  resultats  meilleurs  qu'avec  les  lampes  de  la  Soci- 
ete Westinghouse. 

L'appareil  Triquet  est  a  lampe  immergee.  La  lampe  est  placee  dans 
un  cylindre  metsillique  etame  dans  lequel  I'eau  circule.  Une  chicane 
force  I'eau  a  passer  pres  de  la  lampe.  Cet  appareil  a  les  memes  incon- 
venients  que  les  precedents.  La  plongee  des  lampes  dans  I'eau  re- 
streint  leur  duree  d'action  pour  plusieurs  raisons;  la  casse  est  ici  plus 
frequente ;  il  se  forme  un  depot  calcaire  sur  les  lampes  qui  empeche  ou 
restreint  son  rayonnement  actif ;  enfin  les  lampes  s'usent  plus  vite  par 
suite  de  I'alteration  des  mastics  qui  maintiennent  le  vide  a  leur 
interieur. 

Les  resultats  bacteriologiques  sont  avec  ces  derniers  appareils  iu- 
ferieurs  a  ceux  obtenus  avec  les  deux  precedents. 

Tons  ces  appareils  content  chers;  la  duree  d'une  lampe  est,  en 
moyenne,  limitce  a  2,000  ou  3,000  heures  de  marche  active.  A  ce 
moment  le  briileur  devient  jaune;  il  demande  alors  un  nettoyage  et 
une  regeneration.    Celle-ci  est  assez  delicate  et  couteuse. 

En  resume,  si  la  sterilisation  pas  les  rayons  ultra-violets  semble 
etre  un  procede  des  plus  interessants,  on  ne  pent  dire  actuellement 
qu'ii  est  au  point  pour  etre  applique  avec  securite  en  pratique. 

Javellisation. — Le  traitement  de  I'eau  par  I'eau  de  Javel  (hypo- 
chlorite de  sonde)  ou  par  Thyj^ochlorite  de  chaux  est  surtout  employe 
en  Angleterre  ot  en  Amerique.  II  a  ete  applique  I'an  dernier  on 
France — a  Paris,  et  a  Marseille — comme  procede  de  fortune.  En  effet 
le  procede  ent  excessivement  simple  a  appliquer,  sans  appareil  ni 
installation  speciale. 
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All  nioyen  d'lm  vase  de  Mariotte,  on  par  I'intermediaire  d'un  ton- 
iieau  renfermant  la  solution  d'hypochlorite  dont  on  maintient  le 
niveau  constant,  on  verse  d'une  faQon  continuee  et  reguliere  la  solution 
d'eau  de  Javel  dans  I'eau  vSuspecte. 

Soit  au  moyen  de  chicanes,  soit  au  moven  d'un  barbotteur  mecani- 
que,  on  rend  intime  le  melange  de  I'eau  et  du  reactif.  La  dose  d'hy- 
pochlorite a  employer  varie  suivant  la  composition  chimique  de  I'eau. 
Elle  est  pour  les  eaux  de  source  de  1  a  2  mmgr.  de  chlore  libre  par 
litre.  Elle  doit  etre  de  3  et  5  mmgr.  de  chlore  libre  par  litre  dans  les 
eaux  de  rivieres  riches  en  matieres  organiques  si  on  veut,  non  seule- 
ment  detruire  le  Bacille  coli,  mais  encore  la  majorite  des  especes 
banales  et  ramener  leur  nombre  a  quelques  unites. 

Le  contact  du  chlore  libre  doit  etre  au  moins  de  trois  heures  pour 
etre  efficace.  Apres  ce  temps  I'eau  renferme  encore  du  chlore  libre  et 
possede  une  odeur  caracteristique  de  lessive. 

Quand  I'eau  traitee  est  melangee  ensuite  a  d'autres  eaux  non  sus- 
pectes  et  non  traitees  le  chlore  disparait  par  suite  de  la  presence  des 
matieres  organiques  dans  les  eaux  non  traitees  qui  absorbent  alors  le 
chlore, 

Mais  si  le  melange  est  impossible  il  faut  eliminer  I'exces  de  chlore 
par  un  traitement  approprie.  Le  corps  le  plus  simple  et  le  plus  facile 
a  employer  est  le  sulfite  de  sonde  qui  se  dissout  assez  rapidement  dans 
I'eau  chaude  et  qui  se  transforme  en  un  corps  tout  a  fait  inoffensif  qui 
est  le  sulfate  de  sonde.  On  pent  encore  employer  I'hyposnlfite  de 
sonde,  soit  meme  en  plongeaut  des  plaques  d'alnminium  dans  I'eau, 
soit.  encore  le  sulfate  ferrenx.  Ce  dernier  donnerait  a  I'eau  un  leger 
louche  d'oxyde  de  fer. 

L'addition  de  sulfite  de  sonde  se  fait  comrae  il  a  ete  dit  pour 
I'hypochlorite  de  sonde.  On  fait  une  solution  renfermant  10  pour, 
cent  de  sel  hydrate  a  5  molecules  d'eau.  On  dose  le  chlore  libre  dans 
Fean  avant  addition  de  sulfite  au  moyen  d'acide  arsenieux  et  d'iode 
en  presence  d'amidon.  On  dose  egalement  de  sulfite  de  soude  au 
moyen  d'iode  en  presence  d'amidon.  On  connait  le  debit  de  Feau 
a  traiter  et  sa  richesse  en  chlore  libre,  on  sait  ainsi  combien  il  passe 
de  chlore  par  seconde.  On  ajoute  alors,  par  seconde,  un  volume  de  la 
solution  etendue  de  sulfite  de  soude  de  telle  fac^on  qu'elle  fasse  dis- 
paraitre  completement  tout  le  chlore  et  qn'il  reste  dans  I'eau  un  petit 
exces  de  sulfite  (0  mmgr.  1  d'acide  sulfureux  par  litre).  Si  meme  le 
petit  exces  de  sulfite  n'etait  pas  oxyde  par  Fair  (ce  que  nous  n'avons 
pas  constiite)  cette  faible  dose  d'acide  sulfureux  serait  bien  inferieure 
a  celle  qu'on  trouve  dans  le  vin  blanc  de  Sauterne. 

Au  contraire,  le  chlore  libre.  meme  a  la  dose  de  0  mmgr.  5  et  0 
mmgr.  2  par  litre  dissout  facilement  le  plomb  des  conduites.  Le 
chlorure  de  plomb  ainsi  forme  se  dissout  dans  Fean  et  pent  amener 
<]es  perturbations  dans  Forganisme.     II  vaut  done  mieux  distribuer 
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f!e  I'ean  contenant  0  mgr.  1  d'acide  sulfureux  que  de  I'eaii  renfer- 
mant  0  mmgr.  1  de  chlore  libre.  On  a  objecte  que  I'hypochlorite  ren- 
fermait  de  I'arsenic.  Ce  dernier  corps  est  a  I'etat  de  traces  et  se  dilue 
beaucoup.  par  consequent  devient  inoffensif.  L'arrivee  et  le  melange 
de  I'eau  contenant  du  chlore  avec  la  solution  de  sulfite  de  soude  se 
fait,  comme  il  a  ete  dit.  pour  le  versement  de  ITiypochlorite. 

En  operant  convenablement  et  en  enlevant  completement  le  chlore 
libre  de  I'eau  traitee,  on  ne  distribue  que  de  I'eau  pure  et  n'ayant  pas 
le  gout  de  lessive.  Mais,  operant  sans  appareils  speciaux.  il  faut  une 
surveillance  constante  du  versement  et  de  la  richesse  du  reactif  en 
chlore.  au  poste  amont:  du  sulfite  de  soude,  au  poste  aval.  II  faut 
done  un  personnel  consciencieux  actif.  et  une  organisation  de  courrier 
destinee,  en  cas  de  fausee  manreuvre.  a  prevenir  le  poste  aval  en 
temps  utile  afin  qu'il  augmente  immediatement  la  dose  de  sulfite  de 
soude  quand  arriverait  une  trop  grande  quantite  de  chlore.  II  faut 
ensuite  un  service  de  controle  des  operations  faites  par  les  chimistes 
places  aupres  du  poste  de  versement  de  I'hypochlorite  et  au  poste  de 
versement  du  sulfite  de  soude. 

Cette  surveillance  doit  sexercer  le  jour  comme  la  nuit.  Elle  est 
en  outre  coilteuse.  En  revanche  les  reactifs  sont  pen  couteux.  A 
Paris,  en  1911.  le  prix  du  traitement  de  120,000  mc.  d'eau  par  jour 
revenait  a  600  frs.  environ  soit  0  frs.  .002  par  metre  cube.  C'est  done 
le  traitement  le  plus  economique  que  I'on  connaisse  malgre  une  sur- 
veillance extremement  active  et  serree. 

Au  contraire,  dans  une  petite  ville  le  prix  du  traitement  augmen- 
tera  en  raison  meme  de  la  surveillance  qui  est  proportionnellement 
plus  oouteuse.  Ainsi  pour  une  ville  de  10.000  habitants  recevant 
1,000  mc.  d'eau  a  traiter  I'hypochlorite  et  le  sulfite  de  soude  le  traite- 
ment reviendrait  a  8  centimes  le  metre  cube. 

En  raison  de  cette  surveillance  incessante  et  penible  quand  le  traite- 
ment se  prolonge,  pai-  suite  du  relachement  toujours  a  craindre  dans 
I'attention  du  pei'sonnel.  nous  estimons  que  ce  traitement  a  I'hypo- 
chlorite  ne  peutetre  qu'un  procede  de  fortune,  applicable  au  moment 
on  les  eaux  deviennent  suspectes. 

Mais  c'est  un  procede  dangereux  et  dont  il  faut  se  mefier  en  raison 
du  chlore  qu'on  pent  laisser  dans  I'eau  et  qui.  attaquant  les  conduites 
en  plomb,  intoxiquerait  plus  ou  moins  la  population. 

En  resume,  en  I'etat  actuel  de  la  science,  quand  on  est  dans  la 
necessite  de  traiter  une  eau  d'alimentation  suspecte  d'une  fagon  tem- 
poraire.  le  procede  le  plus  economique.  s'il  est  bien  surveille  par  un 
personnel  competent,  est  I'hypochlorite  de  soude  ou  de  chaux. 

Au  contraire.  si  le  procede  doit  etre  permanent  Tozone  est  actuclle- 
nient  phis  pratique,  sinnn  plu^;  ('conoiuiijue.  quo  les  rayon<=;  ultra- 
violets. 
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DISCUSSION. 

Prof.  Dr.  August  Gaertner  :  So  many  topics  have  been  referred  to 
in  these  papers,  and  so  many  possible  points  of  attack  presented,  that 
I  am  at  a  loss  to  pick  out  those  points  that  appear  especially  to  call 
for  discussion. 

Of  course  the  sanitary  supervision  of  the  water  supply  of  large 
cities  is  a  veiy  important  matter.  It  is  also  a  difficult  one.  Nowhere 
is  the  matter  perfectly  handled.  But  great  steps  forward  have  been 
taken  toward  the  elimination  of  water-borne  diseases,  such  as  typhoid. 

When  my  colleague,  Houston,  who  has  contributed  so  much  of 
value  to  this  subject,  tells  us  that  the  storage  of  water  kills  off  many 
disease  germs,  I  agree  with  him.  We  must,  however,  be  very  cautious 
in  this  matter.  There  are  well-authenticated  instances  on  record  in 
which  certain  bacilli  of  typhoid  fever  have  persisted  during  several 
V  eeks.  Take  the  case  of  Tavel  in  which  the  typhoid  bacillus  per- 
i?isted  for  several  months  in  the  end  of  a  "  dead  end  "  of  a  water  pipe. 

The  water  from  flowing  streams  especially  needs  to  be  sterilized 
even  if  it  has  been  subjected  to  storage,  in  order  that  absolute  cer- 
tainty may  be  attained  with  regard  to  its  freedom  from  disease  germs. 
In  the  case  of  water  that  comes  from  ponds  and  reservoirs  it  is  pos- 
sible of  course  that  this  water  is  sufficiently  purified  hj  storage  alone, 
for  it  has  not  come  into  contact  with  human  habitations. 

Great  importance  should  be  attached  to  the  qualities  of  the  water 
after  it  has  been  subjected  to  storage  and  the  different  methods  of 
sterilization.  It  is  important  to  know  how  it  changes  the  taste,  the 
color,  the  hardness  of  water  after  treatment.  It  will  be  interesting 
to  know  what  has  been  the  experience  of  the  United  States  in  this 
regard.  In  Germany  we  have  had  some  rather  unfortunate  experi- 
ences along  this  line,  for  there  it  has  been  frequently  found  that  the 
storage  of  water  gives  rise  to  the  objectionable  development  of  flora 
and  fauna.  This  is  a  serious  difficulty.  What  is  j^'our  American  ex- 
perience in  this  regard  ?  I  understand  that  your  Department  of  Agri- 
culture has  given  great  attention  to  the  copperization  of  water. 

Purification  by  ozonizing  has  as  a  rule  worked  very  well.  In  one 
European  city  the  number  of  germs  was  reduced  after  the  applica- 
tion of  ozon  to  10  and  ultimately  to  even  3  per  cubic  centimeter. 
Further  developments  indicated  in  one  instance  that  one  coli  bacillus 
per  cubic  centimeter  had  been  found  in  the  water,  and  even  this 
was  objected  to.     That,  in  my  opinion,  is  carrying  a  joke  too  far. 

Of  course  further  technical  progress  must  be  made  in  the  steriliza- 
tion of  water.  At  the  Hygienic  Institute,  at  Jena,  our  experiences 
with  ultra-violet  rays  have  not  been  very  satisfactory.  Nominally 
wo  liad  throe  sets  of  apparatus  for  sterilization  by  means  of  ultra- 
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violet  ra^^s.  But  nearly  all  the  time  one  of  these  was  being  made 
ready  for  use  and  was  not  yet  available:  another  was  actually  in 
service:  and  the  third  was  already  out  of  commission.  Of  course,  in 
the  application  of  any  new  method,  it  frequently  happens  that  there 
are  many  difficulties  in  the  early  stages,  since  every  new  process  has 
to  pass  through  what  may  be  called  the  diseases  of  infancy.  But 
there  appears  to  be  something  inherently  unsatisfactory  in  the  ultra- 
violet process;  the  glass  gets  "blind.'  and  other  difficulties  are  con- 
stantly arising. 

As  for  the  chlorine  process,  that  method,  which  I  understand  is  so 
common  in  this  country,  has  reajched  the  Continent,  and  very  properly 
so.  It  has  the  very  important  advantage  of  certainty,  rapidity,  and 
economy.  The  ozonizing  method  is  very  sure,  but  in  some  in- 
stances costly.  In  the  Kuhn  region  of  Germany,  where  nine-tenths  of 
the  water  is  used  for  industrial  purposes  and  one-tenth  for  domestic 
purposes,  there  are  towns  using  the  chlorine  process  with  good  effect. 
In  such  cases  it  would  scarcely  appear  justifiable  to  incur  the  rela- 
tively higher  cost  that  is  involved  in  the  use  of  the  ozonification 
process. 

George  A.  Johnson.  New  York:  During  the  past  10  years  many 
advances  have  been  made  in  the  field  of  water  purification,  not  the 
least  of  which  is  the  development  of  the  art  of  water  sterilization 
to  a  stage  of  sound  practicability. 

As  early  as  1840.  Frederick  Schonbein,  by  subjecting  oxygen  to 
electrical  stress,  produced  a  gas  which  he  named  ''  ozone."'  For  many 
years  this  gas  remained  little  more  than  a  scientific  curiosity,  but, 
beginning  in  1890.  the  studies  of  Berthelot  and  a  number  of  other 
investigators  were  directed  to  the  utilization  of  ozone  for  practical 
ends. 

It  has  been  shown  conclusively  that  ozone  is  an  exceedingly  active 
germicide,  and  that,  when  it  is  applied  for  the  purpose  of  water 
purification,  the  pathogenic  germs  are  among  the  first  to  be  destroyed. 
During  the  past  20  years  a  number  of  ozonizing  plants  have  been  in- 
stalled in  Europe  and  in  America,  and  the  subject  has  received 
extended  experimental  study. 

Unquestionably  the  main  weaknesses  in  the  ozone  treatment  of 
water  lie  in  the  difficulty  of  constantly  effecting  a  perfect  mixture 
of  the  ozonized  air  with  the  water;  failure  of  the  producers  to  yield 
without  interruption  a  constant  quantity  of  ozone;  and,  finally,  the 
20st  of  the  treatment.  It  is  true  that  during  the  past  few  years  there 
nas  been  marked  improvement  both  in  the  apparatus  and  in  methods 
of  mixing  the  ozonized  air  with  the  water,  and  it  may  be  that  in  the 
not  far-distant  future  the  ozoni-zation  of  water  for  sterilizing  pur- 
poses will  be  found  practicable  from  standpoints  both  of  efficiency 
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and  cost.  It  is  to  be  admitted,  however,  that,  in  view  of  the  results 
wliich  have  been  thus  far  obtained,  the  prospects  are  not  particularly 
alluring. 

Other  germicides  referred  to  by  Dr.  Rideal  for  use  in  the  treatment 
of  water  have  been  forced  into  the  background  because  of  their  in- 
effectiveness or  their  high  cost.  Potassium  permanganate,  for  ex- 
ample, has  never  been  used  with  marked  success,  on  account  of  its 
cost  and  slow  action.  The  "  excess  lime  "  method  is  certainly  not 
particularly  effective,  and  entails  high  cost  of  operation  and  mainte- 
nance, because  of  the  large  quantities  of  lime  ordinarily  required, 
and  on  account  of  the  huge  precipitate  which  results  from  the  treat- 
ment. Copper  compounds  have  received  a  great  deal  of  attention 
during  the  past  10  years,  particularly  as  destroyers  of  objectionable 
algie;  but  their  use  is  water  purification  practice  for  the  destruction 
of  pathogenic  bacteria  is,  except  by  a  limited  few,  not  now  looked 
upon  with  favor.  Aside  from  questions  of  cost,  there  is  the  as  yet 
unanswered  question  of  whether  these  compounds,  used  continually 
in  the  quantities  required  for  the  effective  destruction  of  pathogenic 
bacterial  life,  do  not  leave  behind  objectionable  substances  which  may 
even  be  classed  among  the  accumulative  poisons.  This  latter  point, 
more  than  anything  else,  in  all  probability,  appears  to  have  served  to 
relegate  copper  salts  to  the  background  as  effective  and  harmless  germi- 
cides in  the  sterilization  of  public  water  supplies.  The  "  ultra-violet 
rays  "  method  promises  much,  but  is  still  in  the  experimental  stage. 

We  now  come  to  a  process  which,  in  the  past  four  years,  has  been 
shown  to  be  markedly  superior  to  any  other  in  the  sterilization  of 
large  public  water  supplies.  This  is  the  so-called  chlorine  process, 
in  which  hypochlorite  of  lime,  in  the  form  of  a  powder,  or  hypo- 
chlorite of  soda,  in  the  form  of  a  liquid,  is  used. 

It  is  a  well-known  fact  that,  as  deodorizers,  hypochlorites  have  had 
some  standing  for  the  past  50  years,  and,  as  sterilizing  agents,  par- 
ticularly in  sewage  treatment,  for  something  over  20  years.  One  of 
the  first  examples  of  the  utility  of  hypochlorite  as  a  water  sterilizer 
was  recorded  at  Maidstone,  England,  in  1897,  and  later  the  same 
germicide  was  used  with  success  in  connection  with  water  supplies  at 
a  number  of  other  places.  It  was  not  until  1908,  however,  that  the 
movement  was  started  which  has  resulted  in  the  adoption  of  this 
method  of  water  sterilization  by  scores  of  cities  in  America  and  in 
Europe. 

Up  to  the  time  of  installation,  in  the  autumn  of  1908,  of  the 
hypochlorite  plants  in  connection  with  the  purification  of  the  water 
supplies  at  the  Chicago  stockyards  and  in  Jersey  City,  the  whole 
question  of  the  utility  and  economy  of  the  hypochlorite  process  was 
on  an  insecure  and  not  well  understood  l)asis.     The  results  obtained 
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at  the  two  places  mentioned,  however,  were  given  wide  publicity, 
and  it  was  in  many  ways  fortunate  that  the  use  of  the  process  at 
both  Chicago  and  Jersey  City  was  the  subject  of  more  or  less  ex- 
tended litigation,  particularly  in  Jersey  City.  In  the  latter  case, 
extended  testimony  was  taken  in  the  court  of  chancery  of  New  Jersey 
before  Special  Master  Ex-Chancellor  Magie,  and  some  25  or  30  of 
the  leading  sanitarians  of  America  were  called  upon  to  testify.  The 
thorough  effectiveness  of  the  process  was  thus  completely  brought 
out  and  its  chemistry  and  biology  placed  on  a  sound  and  well- 
understood  basis.  Advantage  was  immediately  taken  of  this,  and 
whereas  ordinarily  such  radical  innovations  in  water-purification 
practices  require  many  years  for  their  development  to  a  point  of  full 
understanding,  within  a  year's  time  the  process  began  to  be  adopted 
throughout  the  length  and  breadth  of  America.  It  is  impossible  to 
state  definitely  the  number  of  cities  in  this  country  and  in  Europe 
where  the  hypochlorite  process  is  being  used  at  this  time,  but  between 
one  and  two  hundred  large  cities,  at  least,  are  known  to  be  employ- 
ing it. 

The  points  in  favor  of  the  process  lie  in  its  ease  of  application; 
the  quick  germicidal  action  of  the  chemical;  the  selective  action  of 
the  chemical,  in  that  the  pathogenic  germs  are  among  the  first  to 
be  destroyed ;  the  entire  absence  of  poisonous  features,  there  being 
left  in  water  treated  with  hypochlorite  no  substances  which  are 
deleterious  to  the  consumer ;  and,  finally,  the  low  cost  of  installation 
and  operation  of  the  necessary  works. 

The  hypochlorite  treatment  has  its  limitations,  of  course.  It  can 
not  be  considered  as  a  substitute  for  filtration,  for,  in  the  quantities 
ordinarily  used,  it  has  no  material  effect  on  the  chemical  or  physical 
qualities  of  the  water.  Its  value  lies  wholly  in  the  fact  that  it 
destroys  pathogenic  bacterial  life.  When  used  in  connection  with 
water  filters  as  a  final  "  polisher,"'  it  insures  the  removal  of  the  last 
vestige  of  potential  danger  which  the  water  may  possess  after  filtra- 
tion. Though  the  filtered  product,  while  clear,  colorless,  and  other- 
wise physically  and  chemically  satisfactory,  may  at  times  contain  a 
small  number  of  pathogenic  germs,  these  are  quickly  and  perma- 
nently destroyed  through  the  agency  of  a  small  amount  of  hypo- 
chlorite applied  to  the  filtered  product. 

Speaking  very  broadly,  filters  thus  become  water  clarifiers,  and  the 
hypochlorite  treatment  is  used  to  insure  high  bacterial  purity  coin- 
cidentally  with  the  destruction  of  disease  germs.  Being  used  sub- 
stantially as  water  clarifiei-s,  the  filters  may  be  run  more  cheaply. 
Less  coagulating  chemical  is  required,  since  high  bacterial  efficiency 
on  the  part  of  the  filters  is  not  absolutely  essential.  Where  waters 
are  heavily  burdened  with  algae  growths,  the  use  of  small  quantities 
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of  hypochlorite  will  destroy  such  growths,  and  make  it  possible  for 
the  filters  to  run  longer  between  periods  of  necessary  cleaning.  Such 
was  the  experience  at  Cincinnati.  Finally,  the  use  of  hypochlorites 
in  connection  with  water  filters  results  in  a  feeling  of  complete  se- 
curity, and  the  consumer  rests  confident  that  he  has  been  furnished 
with  water,  not  only  satisfactory  to  the  eye  and  taste,  but  free  at  all 
times  from  pathogenic  germs. 

The  particular  adaptability  of  the  hypochlorite  treatment  is  not 
only  in  connection  with  water  filtration  plants,  as  above  outlined,  but 
also  in  the  sterilization  of  waters  which  are  normally  clear  but  which 
contain  pathogenic  germs.  This  refers  to  lake  Y>^aters,  as  distin- 
guished from  turbid  river  waters,  to  clear- water  brooks  flowing 
through  inhabited  water  sheds,  and  to  impounded  supplies.  It  has  a 
field  of  usefulness  in  the  temporary  treatment  of  turbid  and  colored 
waters  until  such  time  as  permanent  filtration  works  can  be  built  for 
the  removal  of  this  color  and  turbidity. 

As  stated  before,  hypochlorites  are  obtained  in  powdered  form  if 
hypochlorite  of  lime,  or  in  liquid  form  if  hypochlorite  of  soda,  the 
same  being  produced  electrolytically  by  subjecting  solutions  of  com- 
mon table  salt  to  the  action  of  an  electric  current.  The  powder  is 
more  widely  used  at  this  time,  owing  to  the  fact  that  it  is  better  under- 
stood, and  because  it  is  somewhat  cheaper,  but  it  is  to  be  pointed  out 
that,  with  the  improved  electrolyzers  which  are  now  being  built,  if 
salt  can  be  obtained  for  one-third  cent  per  pound  and  electric  current 
1|  cents  per  kilowatt  hour,  it  is  probable  that  the  electrically  prepared 
hypochlorite  of  soda  will  prove  to  be  as  cheap  as,  if  not  cheaper  than, 
the  hypochlorite  of  lime  in  powdered  form.  With  the  liquid  hypo- 
chlorite there  is  no  sludge  to  be  dealt  with;  but  in  the  case  of  the 
hypochlorite  of  lime  a  small  quantity  of  sludge,  not  great  to  be  sure, 
has  to  be  disposed  of  at  semifrequent  intervals.  With  the  liquid 
hvpochlorite  there  is  no  offensive  dust,  and  this  is  a  factor  of  no  small 
importance.  Much  is  to  be  looked  for  in  the  near  future  as  regards 
the  adoption  of  the  electrically  prepared  hj'^pochlorite  of  soda,  which 
is  quite  as  efficient  (if  not  more  efficient  per  unit  quantity  of  avail- 
able chlorine)  as  hypochlorite  of  lime. 

If  nothing  more  were  needed  to  prove  the  real  value  of  hypochlo- 
rites in  water  sterilization,  the  large  number  of  spectacular  epidemics 
of  typhoid  fever  which  have  been  stamped  out  through  the  introduc- 
tion of  hypochlorite  plants  in  the  last  few  years  would  be  ample  evi- 
dence. During  the  past  few  years  such  epidemics  have  been  promptly 
and  economically  stopped  in  many  cities  in  this  country,  among  which 
may  be  mentioned  Des  Moines,  Iowa ;  Erie,  Pa. ;  Kansas  City,  Mo. ; 
Milwaukee,  Wis.;  Minneapolis,  Minn.;  Montreal,  Quebec;  Omaha, 
Nebr. ;  Strathcona,  Alberta;  Toronto,  Ontario;  and  Trenton,  N.  J. 
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SEWAGE  DISPOSAL  BY  OXIDATION  METHODS. 

John  DrxcAX  "Watsox.  M.  lust.  C.  E.,  Birmingliam,  England. 

In  using  the  words  "  sewage  disposal "  sanitary  engineers  have 
in  their  minds  more  than  the  mere  conveyance  of  an  objectionable 
liquid  beyond  the  reach  of  the  masses,  and  when  they  speak  of 
"  purification  of  sewage  *'  they  think  of  something  less  than  a  com- 
plete elimination  of  those  substances  from  potable  water,  which 
when  added  to  it  give  the  liquid  the  designation  of  sewage.  Com- 
plete elimination  is  prohibitive,  inasmuch  as  it  is  beyond  the  limits 
of  a  reasonable  demand  on  the  public  purse.  The  word  "  purifica- 
tion," as  it  is  employed  in  this  paper,  should  therefore  be  under- 
stood in  this  restricted  sense. 

There  must,  of  course,  be  some  standard  to  guide  the  designer  of 
a  sewage  purification  plant,  but  what  that  something  should  be  it 
is  difficult  to  say.  It  is  not  difficult,  however,  to  say  that  it  should 
not  be  0.1  part  per  100,000  albuminoid  ammonia  and  1  part  per  100,000 
oxygen  absorbed,  as  in  Lancashire  and  Yorkshire.  A  standard 
should  be  more  or  less  of  a  mutable  quantity,  high  where  the  river 
into  which  the  effluent  to  be  discharged  is  pure,  and  not  so  high 
where  the  river  is  impure  and  of  great  volume. 

On  the  whole,  the  condition  of  the  river  below  the  point  where  the 
effluent  joins  it  is  a  safe  guide,  and  should  be  the  ruling  factor  in 
determining  the  degree  of  purification  desirable.  I  suggest  that  the 
designer  of  the  plant  should  aim  at  producing: 

(1)  A  sewage  effluent  that  will  not  putrefy  on  being  kept  for  seven 
days  at  a  uniform  temperature  of  80°  F. ; 

(2)  That  it  should  be  the  result  of  natural  processes; 

(3)  That  it  should  not  contain  more  than  3  parts  per  100,000  of 
iiuspended  solid  matter;  and 

(4)  That  it  should  not  absorb  oxygen  from  the  stream  into  which 

it  flows. 

In  purifying  sewage  by  oxidizing  methods,  it  is  essential  first  to 
separate  the  solid  from  the  liquid  impurities,  not  because  it  is  im- 
possible without  nuisance  to  purify  crude  sewage  on  oxidizing  beds, 
but  because  such  a  course  is  far  from  economical.     The  sludge  ques- 
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tion  is  to  be  introduced  by  Dr.  Imhoff.  It  is  therefore  unnecessary 
to  discuss  it  here  beyond  emphasizing  its  importance  in  every  scheme 
of  purification.  The  success  of  every  oxidizing  process  is  more  or 
less  dependent  upon  the  efficiency  of  the  methods  adopted  to  eliminate 
solids;  the  most  perfect  design  of  oxidizing  filters  may  be  rendered 
abortive  if  the  sewage  is  not  suitably  prepared  before  it  is  applied 
to  the  surface  of  the  medium.  The  evolution  of  the  Emscher  tank 
has  given  a  fillip  to  the  consideration  of  the  sludge  question  which 
will  bring  us  nearer  the  solution  of  the  sludge  problem.  Care  should 
he  taken,  however,  not  to  clothe  the  tank  with  virtues  which  it  does 
not  pretend  to  possess.  It  has  been  designed  to  retain  and  digest 
solids,  and  render  them  at  once  inoffensive  and  capable  of  being 
readily  dried  at  moderate  cost,  and  I  can  bear  testimony  to  its  ability 
to  do  all  this,  but  it  does  not  follow  that  the  Emscher  tank  will  be  a  suit- 
able medium  by  itself  for  preparing  sewage  for  the  bacteria  bed.  It 
does  not  take  the  place  of  the  settling  tank,  whose  function  is  to 
equalize  the  quality  of  sewage  arriving  at  the  outfall  works,  nor 
does  it  pretend  to  eliminate  colloidal  or  ferruginous  matter  which, 
if  run  onto  a  filter  in  excessive  quantity,  would  certainly  impair  its 
usefulness. 

The  tank,  however,  has  succeeded  in  keeping  sewage  from  ferment- 
ing when  that  course  is  desirable,  while  the  solid  organic  matter  is  at 
the  same  time  resolved  by  the  septic  process  into  an  inodorous  and 
easily  dried  substance  incapable  of  giving  rise  to  nuisance.  I  tried 
hard  to  make  this  stride  in  1901,  but  failed,  after  an  effort  extending 
over  the  whole  year.  In  a  paper  read,  in  1906,  at  the  Annual  Con- 
ference of  the  Institution  of  Municipal  and  County  Engineers,  I 
stated  that  the  irreducible  residuum  of  the  septic  process  was  an  in- 
odorous substance  which  had  been  used  at  Birmingham  since  1903  to 
fill  up  land  depressions  in  the  neighborhood  of  the  septic  tanks. 
Thanks  to  the  excellent  work  of  Dr.  Travis  and  Dr.  Imhoff,  this 
work  has  been  still  further  developed. 

When  the  sewage  has  been  properly  prepared  by  settlement,  chem- 
ical precipitation,  septic  action,  or  a  combination  of  them  all,  it 
should  be  exposed  to  the  action  of  the  friendly  microbe,  and,  if  that 
action  is  sufficiently  prolonged,  the  constituent  matters  of  the  sewage, 
such  as  albumen,  are  practically  destroyed,  or,  more  correctly,  con- 
verted into  carbonic  acid,  free  ammonia,  and  nitrates.  When  every- 
think  is  taken  into  account,  I  believe  it  will  be  found  that  this  can 
best  be  done  on  what  are  termed  percolating  filters,  but  contact  beds 
are  also  capable  of  doing  somewhat  similar  work,  and  if  the  pro- 
duction of  a  consistently  good  effluent  were  the  only  desideratum,  land 
irrigation,  and  intermittent  filtration,  which  is  a  form  of  the  same 
thing,  are  capable  of  doing  even  better  work. 
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One  of  the  reasons  assigned  for  the  appointment  of  the  Iddesleigh 
Commission,  in  1898,  was  the  diificulty  of  obtaining  suitable  land  in 
England  for  sewage  purification.  As  everyone  knows,  the  interim 
report  issued  by  the  commission  in  1903  stated  that  it  is  practicable  to 
produce,  by  artificial  processes  alone,  effluents  which  will  not  putrefy, 
and  may  be  discharged  into  a  stream  without  creating  a  nuisance. 

At  no  time  has  the  efficiency  of  good  land  as  a  vehicle  for  sewage 
purification  been  impugned.  When  land  has  been  found  to  be  un- 
suitable in  quality,  inadequate  in  area,  or  too  dear  in  price,  it  has 
been  condennied.  A  notable  instance  of  this  is  to  be  found  at  Bir- 
mingham, where  the  District  Drainage  Board  acquired  5  or  6  miles  of 
the  valley  of  the  Tame  at  a  cost  of  £400,000.  Much  of  this  land  was 
unsuitable  in  qualitj^,  and  the  constant  increase  of  population  ren- 
dered it  necessary  to  adopt  other  methods  of  purification,  but  so  far 
this  is  the  only  example  of  a  great  sewage  farm  having  been  aban- 
doned in  favor  of  a  biological  purification  plant.  There  appears  to 
be  a  prospect  of  Paris  following  the  same  course.  A  paragraph  on 
page  92,  volume  2,  of  the  report  of  Dr.  Calmette  and  four  colleagues 
to  the  Minister  of  Public  Instruction,  after  describing  what  Birming- 
ham has  done,  says,  "  This  is  exactly  the  solution  which  we  are  con- 
vinced will  be  forced  on  the  City  of  Paris." 

Some  years  ago  a  well-known  English  expert,  in  speaking  of  the 
relative  merits  of  j^ercolation  and  contact  beds,  stated  that  contact 
beds  were  dead.  His  remark  was  somewhat  premature,  as  Sheffield 
has  since  laid  down  40  acres  of  those  beds;  at  the  same  time,  he 
voiced  an  opinion  which  is  being  strengthened  daily,  and  it  may 
now  be  assumed  that  percolation  beds  are  being  constructed  in  Eng- 
land in  preference  to  contact  beds,  wherever  the  conditions  are  suit- 
able. A  notable  case  to  the  contrary  is  Oldbury,  where,  after  a  series 
of  experiments  extending  over  a  considerable  time.  Professor  Frank- 
land  and  Mr.  Silvester  came  to  the  conclusion  that  triple  contact  beds 
were  more  suitable  than  percolating  beds  for  the  purification  of  a 
sewage  containing  large  quantities  of  acid  of  which  sulphocyanide 
formed  a  prominent  feature. 

In  their  fifth  report  the  Royal  Commission  states  that,  taking  into 
account  the  gradual  loss  of  capacity  of  contact  beds,  a  cubic  yard  of 
material  arranged  in  the  form  of  a  percolating  filter  will  generally 
treat  satisfactorily  nearly  twice  as  much  tank  liquor  as  a  cubic  yard 
of  material  in  a  contact  bed.  Percolation  filters  are  better  adapted 
to  variations  of  flow  tlian  contact  beds.  The  effluents  from  them  are 
usually  much  better  aerated  than  the  effluents  from  contact  beds,  and, 
apart  from  suspended  solids,  are  of  a  more  uniform  character.  The 
risk  of  nuisance  from  smell  is  greater  from  percohiting  beds  tlian 
from  contact  beds.    The  Commission  aNo  found  that  with  percolating 
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filters  there  is  nuisance  from  flies.  No  one  has  attempted  to  upset  the 
dictum  of  the  commission,  and  where  contact  beds  are  adopted  in 
future  there  will  probably  be  found  to  exist  special  local  and  physical 
reasons  for  their  preference. 

The  cardinal  principle  which  has  always  influenced  me  in  prefer- 
ring percolation  beds  to  contact  beds  is  the  belief  that  the  oxidizing 
process  is  dependent  upon  the  free  admission  of  air  into  the  heart  of 
a  bed.  It  is  obviou.-  that  the  air  supplied  to  this  form  of  purifying 
agency  is  restricted  to  the  volume  of  sewage  treated,  whereas  it  may 
be  equal  to  many  times  that  volume  in  a  well-constructed  percolation 
filter. 

That  vre  have  succeeded  in  constructing  the  best  possible  filter 
should  not  be  taken  for  granted,  lest  progress  be  tmduly  fettered,  but, 
whatever  advance  the  future  may  bring  with  it,  the  percolation  bed 
as  we  now  know  it  is  not  likely  to  be  improved  out  of  recognition. 

A  brief  description  of  the  percolating  filter  most  recently  con- 
structed on  the  Birmingham  works  may  be  taken  as  an  indication  of 
what  I  consider  an  oxidizing  bed  shotdd  be  for  the  treatment  of 
strong  sewage.  The  filter  area  referred  to  is  6.6  acres,  and  it  is 
nearly  equally  divided  into  two  portions.  The  floor  is  laid  with  con- 
crete, 4  inches  thick,  on  a  foundation  inclined  at  a  gradient  of  1  in 
100  toward  the  effluent  channels.  The  concrete  floor  is  covered  with 
semicircular  aerating  tiles.  These  are  carried  through  the  inclosing 
walls,  so  that  the  air  may  pass  without  hindrance  from  side  to  side 
of  the  bed.  The  inclosing  walls  are  5  feet  in  height,  and  are 
built  of  rubble  stone  (Croft  granite)  laid  without  mortar.  The 
thickness  of  the  base  is  2  feet  6  inches,  battering  5  to  1  on  the  outside 
face,  and  where  the  walls  are  built  transversely  to  the  lines  of 
aerating  tiles  the  latter  are  carefully  bedded  and  levelled  on  top  with 
cement  mortar  to  form  a  foundation  for  the  wall.  The  top  course 
is  levelled  up  with  stone  bedded  in  cement  mortar.  The  medium, 
which  has  an  effective  depth  of  6  feet,  consists  of  hard  stone  or  ball 
slag  of  best  quality,  broken  as  uniformly  as  possible  to  pass  a  2-inch 
ring  and  be  rejected  by  a  1-inch  ring.  The  main  supply  pipe,  21 
inches  in  diameter,  is  laid  alongside  the  eastern  walls  of  the  block, 
from  which  branch  pipes,  10  inches  in  diameter,  are  led  to  the  beds 
and  extended  to  the  opposite  side,  where  they  are  connected  up  to  the 
washout  pipe.  These  branch  pipes  are  laid  across  the  beds  in  parallel 
lines,  and  at  right  angles  to  them  3-inch  distributing  pipes  are  laid, 
in  which  spray  jets  are  inserted.  The  pipes  are  made  of  cast  iron  and 
weigh  6^  pounds  per  foot ;  the  thickness  is  not  more  than  three- 
sixteenths  inch,  since  the  maximum  head  is  only  10  or  12  feet.  They 
are  laid  on  the  bacteria  bed  without  special  support,  but  Jones's  ex- 
pansion joints  have  been  employed  to  couple  them  together. 
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The  actual  cost  of  constructing  block  D,  exclusive  of  any  work  or 
pipe  connections  bej'ond  3  feet  outside  the  walls,  is  as  follows : 

Excavation fl,  100 

Concrete  floor 2.  250 

Collecting  clianuels 20<) 

Tile   floor 4.  5<X> 

Rubble   walls 850 

Medium 19,  860 

Distributing    pipes 1.  650 

Valves 1T5 

Total 30.585 

On  a  net  area  of  6.6  acres  this  is  equivalent  to  £4.6'20  i^er  acre. 

The  filters  first  constructed  at  Birmingham  cost  £6,300  per  acre, 
owing  chiefly  to  the  smallness  of  the  unit  area;  as,  however,  each  ad- 
vance in  size  gave  an  equally  well-oxidized  effluent  at  less  cost,  the 
area  has  increased  with  the  construction  of  each  block  of  beds,  and 
the  latest  now  under  construction  is  7  acres.  Engineering  and  eco- 
nomic reasons  alone  should  determine  the  unit  area. 

Purification  depends  on  various  factors,  but  mainly  upon  the  extent 
of  bacterial  surface — as  Mr.  Kudolph  Hering  has  called  it — over 
which  the  tank  liquor  is  made  to  trickle  and  the  time  it  occupies  in 
percolating  from  top  to  bottom.  The  question  of  the  size  of  medium 
and  depth  of  bed  must  have  a  direct  bearing  upon  the  volume  and 
strength  of  liquor  to  be  oxidized. 

Theoretically,  a  fine  medium  should  be  preferred  to  a  coarse  one. 
Dr.  Eeid  has  studied  the  virtues  of  a  small  medium,  and,  as  the 
result  of  his  study  and  experience,  has  consistently  advocated  its  use. 
He  can  point  to  Hanley  and  other  places  where  fine  medium  is  used 
successfully ;  he  can  shov.-  that  there  is  eight  times  the  bacterial  sur- 
face available  for  purification  in  ^-inch  cubes  as  compared  witli 
2-inch  cubes,  and  he  can  show  consistently  good  effluents  from  fine- 
grain  shallow  filters.  The  Dorking  experiments  confirmed  the  main 
points  of  Dr.  Reid's  contention.  At  Birmingham  and  other  places  a 
medium  of  a  large  size,  approximating  to  2-inch  cubes,  is  used. 

Since  it  is  admitted  that  with  a  fine-grain  medium  less  depth  is 
required  and  a  more  brilliant  effluent  obtained,  the  question  naturally 
arises.  Why  not  adopt  a  fine  medium?  Chiefly  because  a  large  me- 
dium of  greater  depth  to  do  the  same  work  is  not  more  costly  and  it 
provides  greater  security  against  pooling  and  clogging. 

Tn  large  manufacturing  districts  towage  varies  in  composition, 
and  an  engineer,  in  designing  a  purification  plant,  should  see  that  it 
is  capable  of  giving  that  elasticity  which  is  invariably  demanded 
from  purification  plants  in  exceptional  weather  and  when  unexpected 
rushes  of  trade  waste  arrive  at  the  works. 
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The  designer  of  oxidizing  beds  should  not  rely  upon  the  infalli- 
bility of  preliminary  tank  processes  to  free  the  filters  of  all  unneces- 
sary work.  Mistakes  take  place  in  management,  the  composition  of 
the  sewage  may  permanently  alter,  and  the  colloids  permanently 
increase,  as  at  Manchester,  where  the  albuminoid  ammonia  figure  has 
in  recent  years  gone  up  nearly  100  per  cent.  A  town's  manufactures 
may  change  entirely,  as  at  Coventry,  where  silks  and  watches  have 
given  place  to  the  motor  industry.  Aeration  is  often  impaired  by 
unfavorable  climatic  conditions,  as,  for  instance^  at  Birmingham, 
where,  when  unsepticized  sewage  was  applied  to  the  bacteria  beds  in 
cold  weather,  it  was  found  that  the  surface  rapidly  became  "  mack- 
intoshed  "  over  with  a  thick  gelatinous  fungoid  growth.  No  doubt 
this  is  a  condition  capable  of  prevention,  but  the  designer  of  the 
works  may  have  no  control  over  the  management,  and  should  see  that 
a  sufficient  margin  of  safety  is  secured  by  constructing  a  filter  which 
readily  recuperates,  otherwise  the  design  is  unjustly  blamed. 

Anxiety  on  the  part  of  public  bodies  to  keep  down  initial  expense 
in  constructing  bacteria  beds  should  be  met  firmly  and,  if  possible, 
with  figures  to  prove  that  cheap  beds  are  not  profitable.  A  medical 
friend,  who  holds  a  distinguished  public  position,  once  complimented 
me  on  the  appearance  of  the  massive  masonry  walls  round  the  Min- 
worth  bacteria  beds,  but  proceeded  to  question  whether  the  expense 
was  justifiable,  and  added  that  a  medium  should  be  allowed  to  slope 
on  a  natural  angle  from  the  top  of  the  bed.  He  was  astonished  when 
I  gave  him  figures  to  show  that  his  untidy  method  would  cost  double 
what  the  massive  walls  had  cost.  Later,  he  suggested  that  the  nitri- 
fying organism  would  do  as  good  work  on  a  heap  of  unscreened 
clinker  as  on  a  well-prepared  oxidizing  bed,  and  he  pointed  to  a 
case  where  beds  had  cost  less  than  £2,000  per  acre.  I  hold  him  thai 
I  had  constructed  several  acres  of  beds  in  this  way  at  a  cost  of  only 
£800  per  acre.  I  was  not  able  then,  but  I  can  now  give  the  cost  of 
treating  1,000.000  gallons  of  sewage  on  those  "  cheap  "  beds,  com- 
pared with  the  cost  of  treatment  on  the  beds  already  described : 


Slag  and 
granite. 


Furnace 
ashes. 


Volume,  in  miJlion  gallons. 


Capital  cost  jjer  afre 

Interest  on  capital  cost  at  ."i-fi  per  cent  per  million  gallons. 

Working  cost  per  miliion  gallons 

Total  cost  per  million  gallons 


1,741 

£      ».     d. 

o  7, 100      0    0 

1     10    3 

1      4    0 

1     11    7 


308 

£       «.    d. 

800      0      0 

18    11 

9      0 


a  ThLs  figure  includes  a  proportionate  share  of  the  cost  of  supply  and  effluent  channels,  silt  and  separat- 
ing tanks,  railway,  wharf,  etc. 

The  initial  cost  of  the  "  dumped  "  furnace  ashes  bed,  it  will  be 
observed,  is  low,,  and  the  maintenance  charges  high,  as  compared  with 
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the  carefully  constructed  stone  and  slag  bed.  The  furnace  ashes 
bed — as  might  be  expected  from  6  feet  of  fine  medium — produced  a 
very  good  effluent,  but  the  surface,  being  dosed  with  strong  Birming- 
ham sewage,  clogs  readily.  Washing  and  replacing  are  not  attemped, 
as  this  work  would  amount  to  Is.  6d.  per  yard,  or  much  more  than 
new  material  would  cost.  Periodical  scraping  and  removing  of  the 
top  layer  is  found  to  be  sufficient. 

It  is  urged  against  a  large  medium  that  another  process  is  necessary 
to  separate  the  humus  from  the  filtrate  before  it  is  fit  to  enter  a  river, 
but  as  this  can  be  done  in  separating  tanks  for  2  shillings  per  million 
gallons  the  objection  is  of  comparatively  small  moment. 

A  fine  medium  bed  had  advantages  where  a  brilliant  effluent  is  a 
desideratum,  where  it  would  be  difficult  to  get  rid  of  humus  from  the 
filtrate,  where  a  high  cost  for  maintenance  is  not  prohibitive,  and 
where  a  temporary  stoppage  of  the  whole  plant  would  not  be  a 
very  serious  matter,  but  it  is  not  suitable  for  installations  of  any 
magnitude. 

Unless  the  upper  layers  of  a  percolating  bed  consist  of  a  very  fine 
medium,  as  in  Dr.  Dunbar's  filter,  at  Harzburg,  the  sewage,  in  its 
passage  through  a  healthy  filter,  emerges  at  the  bottom  immediately 
under  where  it  drops  upon  the  surface.  The  establishment  of  this 
fact  emphasizes  the  desirability  of  feeding  a  percolating  bed  in  such 
a  way  that  each  particle  of  material  receives  an  equal  quantity  of 
liquor. 

Engineers  ha^e  had  varying  success  in  their  efforts  to  design  appli- 
ances capable  of  fulfilling  this  important  condition.  Some  excellent 
devices  have  been  brought  to  the  notice  of  the  public  by  their  makers, 
and  a  good  deal  might  be  said  in  favor  of  each,  but  the  best  are  costly, 
and  the  worst  are  cheap  only  in  name.  It  may  be  assumed  that  mov- 
ing distributors  are  all  liable  to  be  prejudicially  affected  by  wind, 
frost,  and  snow,  unless  they  are  power  driven,  in  which  case  they  are 
more  costly.  On  the  other  hand,  wind,  as  it  influences  the  spray  jet, 
and  it  is  rarely  perfectly  calm  in  this  changeable  climate  of  ours, 
tends  to  equalize  the  distribution,  when  this  type  is  used. 

Absolute  uniformity  of  distribution  there  can  not  well  be.  Even 
the  Scott-Moncrieff  distributor,  the  most  uniform  distributor  I  have 
known,  Avhich  rotated  round  bed  C  at  Minworth  with  all  the  regu- 
larity that  an  electric  drive  could  give,  dropping  as  it  travelled  sewage 
so  equal  in  volume  that  test  trays  12  inches  square  placed  close  together 
in  a  straight  line  from  center  to  circumference  resulted  in  collecting 
the  same  quantity  in  each  tray,  was  no  exception  to  this  rule.  Noav 
compare  the  results  of  six  months'  working  of  this  distributor  with 
similar  work  by  spray  jets  on  adjacent  beds  dealing  with  the  same 
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tank  liquor,  and  after  both  beds  had  been  at  work  for  about  two 
years : 


Seott-Moncrieff 
distributor. 


Spray  jets. 


Volume  treated  during  6  months jrallons 

Kate  per  square  yard  per  day  whilst  working.. do. . 

Capital  cost  of  beds  per  acre,  including  all  subsidiary  works 

Interest  on  capital  cost per  million  frallons 

Working  cost do . . 

Total  cost do.. 

Oxygen  absorbed  in  4  hours,  filtrate 

Oxygen  absorbed  in  4  hours,  separating  lank  effluent 

Percentage  of  purification,  filtrate 

Percentage  of  purification,  separating  tank  effluent 

Albuminoid  ammonia,  filtrate 

Albuminoid  ammonia,  separating  tank  effluent ■ 

Percentage  of  purification,  filtrate 

Percentage  of  purification,  separating  tank  effluent 

Nitrates  and  nitrites  as  nitrogen 

Suspended  solids,  filtrate 

Suspended  solids,  separa'ing  tank  effluent 


Parts  per  100,000. 


When  it  is  borne  in  mind  that  the  Scott-Moncrieff  distributor  ro- 
tated on  a  bed  7  feet  deep  and  that  the  spray  jets  were  fixed  on  a  bed 
only  6  feet  deep,  the  resultant  effluents  do  not  appear  to  justify 
the  conclusion  that  the  one  is  much  better  than  the  other.  M}'- 
contention  is  that  the  total  effluent  must  necessarily  be  compounded 
of  volumes  which  have  undergone  varying  degrees  of  purifica- 
tion on  different  parts  of  a  filter.  If,  for  mechanical  or  me- 
teorological reasons,  the  spray  is  not  distributed  uniformly,  cer- 
tain portions  of  the  filter  get  more  work  to  do  than  others,  but 
this  is  got  over  to  a  large  extent  by  changing  the  position  of  the 
jets  periodically,  and,  of  course,  change  in  the  direction  of  the 
wind  automatically  brings  about  constant  minor  changes,  which 
tend  to  even  up  the  distribution.  So  long  as  these  conditions 
obtain,  and  v.ater  logging  is  avoided,  the  practical  result  is  not  un- 
satisfactory. Nor  should  it  be  forgotten  that,  even  though  the  in- 
termittency  is  irregular,  that  part  of  the  bed  which  for  the  time 
receives  no  sewage  may  be  recuperating  and  adjusting  itself  to  bear 
a  strain  later  on.  Assuming  for  a  moment  the  worst  possible  case — 
namely,  that  a  certain  portion  of  the  filter  never  received  any  sewage — 
the  effect  would  be  that  a  larger  volume  of  filtering  material  would 
be  required  to  achieve  the  same  result,  and  thus  the  true  engineering 
a.spect  of  the  matter  appeared — that  is,  the  question  whether  it  was 
better  economical!}^  to  spend  money  on  extra  filtering  material,  or  on 
extravagant  methods  of  obtaining  ideal  distribution.  This  could  be 
decided  only  by  considering  the  total  resulting  purification  of  a  given 
volume  of  sewage  in  terms  of  the  total  cost  of  obtaining  it,  and  not 
merely  the  cost  of  the  distributing  mechanism. 
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All  forms  of  distribution  on  percolating  filters  are  liable,  if  a 
strongly  smelling  liquor  has  to  be  dealt  with,  to  give  rise  to  nuisance 
from  smell.  In  the  case  of  trays  or  tipping  troughs,  the  smell  is  more  or 
less  confined  to  the  immediate  vicinity  of  the  filter,  and  it  may  largely 
be  done  away  with  at  small  works  by  providing  an  inexpensive  form 
of  cover  for  the  filter.  The  spray  jet  has  been  held  to  be  the  most 
liable  to  give  rise  to  smell,  but  moving  sprinklers  are  almost  equally 
bad  in  this  respect.  This  is  bound  to  be  more  apparent  during  periods 
of  prolonged  heat,  but  the  application  of  hypochlorite  of  sodium,  as 
used  at  Ostend,  in  Belgium,  or  of  hj^pochlorite  of  calcium,  as  used 
at  Birmingham,  Hanley,  Burslem,  and  Stratford-upon-Avon,  al- 
though costly,  is  fairly  effective  w^ien  mixed  with  the  tank  liquor 
before  its  application  to  the  oxidizing  filters.  Care  should  be  taken 
not  to  apply  as  much  as  will  inhibit  the  life  of  the  nitrifying  organ- 
isms, or  produce  injury  to  the  river  into  which  the  effluent  enters.  If 
it  is  ajDplied  before  septic  action  is  too  far  advanced,  1  part  per  100,000 
will  probably  be  found  to  be  sufficient,  and  this  quantity  will  be  more 
than  enough  to  keep  down  the  fly  nuisance. 

One  word  with  regard  to  management.  However  well  a  plant 
may  be  designed,  if  it  is  not  well  and  skillfully  managed  it  will 
become  a  nuisance  and  bring  discredit  on  the  engineer  who  designed 
it.  The  disposal  of  the  liquid  filth  of  a  great  community  has  an 
enormous  potentiality  for  evil,  and  if  town  authorities  believe  it  nec- 
essary to  avert  this  by  expending  large  sums  of  money  on  construc- 
tional work,  it  is  their  bounden  duty  to  see  that  the  plant  is  placed 
in  the  most  competent  hands.  Local  authorities  are  by  no  means 
sufficiently  alive  to  this  aspect  of  the  question,  with  the  result  that 
too  many  w^orks  are  left  to  the  management  of  untrained  men. 
Hitherto  anybody  has  been  deemed  good  enough  to  look  after  a  sew- 
age w^ork,  but  the  day  has  now  come  when  the  manager  should  be  a 
highly  trained  technical  expert  if  local  authorities  hope  to  get  full 
value  out  of  the  sensitive  entity  which  we  call  a  bacteria  bed. 
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Gilbert  J.  Fowler,  D.  Sc,  F.  I.  C,  Consulting  Chemist  to  the  Manchester 
Corporation  Rivers  Committee.  Lecturer  in  Sanitary  Chemistr}%  University 
of  Manchester,  England. 

The  scientific  solution  of  the  sewage  problem  will  not  be  attained 
until  the  following  results  can  be  guaranteed  for  any  given  case  :^ 

1.  An  effluent  which  will  not  deteriorate  the  stream  into  which  it 
flows. 

2.  No  nuisance  in  the  course  of  sludge  disposal. 

3.  No  nuisance  from  smell  or  from  flies  in  connection  with  the 

filter  beds. 
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4.  An  expenditure  strictly  proportionate  to  the  sanitary  and 
esthetic  results  achieved. 

Those  of  widest  experience  will  be  the  least  ready  to  say  that  these 
criteria  of  success  are  at  all  commonly  fulfilled. 

It  may  not  be  uninstructive  briefly  to  consider  these  four  direc- 
tions of  effort,  with  the  object  of  seeing  what  has  been  satisfactorily 
accomplished,  and  what  yet  remains  to  be  done : 

1.  Effluents. — The  success  of  a  works  is  most  frequently  judged 
entirely  by  the  effluent  produced,  generally  in  accordance  with  some 
more  or  less  recognized  standard  of  purity. 

The  question  of  standards  is  too  large  a  one  to  enter  upon  here, 
more  especially  as  the  Royal  (Commission  on  Sewage  Disposal  is 
shortly  expected  to  issue  a  report  upon  the  subject. 

Taking  a  broad  view  it  is  probable  that  the  criterion  of  purity  sug- 
gested above,  namely,  an  effluent  which  will  not  deteriorate  the  stream 
into  which  it  flows,  is  a  comprehensive  and  practical  one. 

It  allows  for  some  advantage  to  be  taken  of  dilution,  if  the  volume 
of  the  stream  be  large  in  proportion  to  the  volume  of  the  effluent ;  it 
insures  an  automatic  speeding  up  of  authorities  downstream,  as  those 
in  the  higher  reaches,  who  have  the  initial  advantage  of  clean  water, 
do  their  duty;  it  is,  in  fact,  in  accordance  with  the  judgment  in  the 
recent  famous  Birmingham  v.  Tamworth  case. 

The  principle  of  judging  an  effluent  by  its  effect  in  the  stream  into 
which  it  flows  has  many  advantages.  It  is  exceedingly  difficult  to 
obtain  a  true  average  sample  of  the  effluent  from  any  sewage  works. 
Conditions  vary  from  day  to  day  and,  indeed,  from  hour  to  hour. 
Land  areas  may  have  been  recently  plowed,  and  the  effluent  for  an 
hour  or  two  may  be  distinctly  unsatisfactory.  A  sudden  storm  may 
push  strong  tank  effluent  through  filters  at  a  rate  too  great  for  effi- 
cient purification,  or  over  the  storm  overflows  without  any  treatment. 
Unless  systematic  sampling  at  short  intervals  is  undertaken,  either 
as  part  of  the  work  of  the  staff,  or  by  means  of  mechanical  devices, 
many  of  these  incidents  will  escape  notice.  Snap  samples  often  give, 
on  the  other  hand,  either  too  good  or  too  bad  an  impression  of  the 
character  of  the  effluent. 

But  the  character  of  the  stream  below  the  outfall  is  a  permanent 
and,  on  the  whole,  a  fair  witness.  Where  gross  obvious  pollution  is 
not  in  evidence,  a  body  of  knowledge  is  being  obtained  of  the  various 
forms  of  life  which  indicate  good  or  insufficient  purification.  It  is 
astonishing  how  a  small  amount  of  unbroken-down  organic  matter 
in  an  otherwise  well-mineralized  effluent  will  encourage  the  growth 
of  masses  of  fungus. 

The  idea  of  the  fish  pond  as  an  extra  line  of  defense  before  the  final 
discharge  of  an  effluent  into  a  stream,  which  has  been  successfully  ap- 
plied at  many  places  in  Bavaria  under  the  direction  of  Prof.  Hofer, 
is  well  worthy  of  careful  study. 
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A  consideration  of  the  effect  of  an  effluent  on  the  forms  of  life  and 
growth  in  a  stream  leads  to  the  important  question  of  disinfection, 
a  subject  which  has  recently  been  so  ably  dealt  with  by  Prof.  Phelps. 

There  is  one  point  which,  in  the  writer's  opinion,  has  not  been 
sufficiently  studied  in  this  connection,  namely,  the  possible  effect  of 
sterilizing  agents  on  the  microflora  and  fauna  of  the  stream,  other 
than  bacteria.  A  comparatively  small  dose  of  chloride  of  lime  will  in- 
hibit fungus  growth,  just  as  a  small  dose  of  copper  will  prevent  the 
development  of  algpe.  It  is  worthy  of  further  study  whether  the  addi- 
tion of  chloride  of  lime  to  an  effluent,  in  sufficient  amount  reasonably 
to  protect  a  water  supply,  may  not  at  the  same  time  upset  the 
balance  of  life  on  which  the  continued  healthy  condition  of  a  stream 
depends.  Speaking  generally  it  may,  however,  be  said  that,  of  the 
four  problems  referred  to,  the  problem  of  the  effluent  has  been  carried 
furthest  to  a  scientific  solution. 

2.  The  sludge  problem  is  really  the  center  of  the  general  sewage 
problem.  The  method  of  handling  the  solid  matter,  which  in  some 
form  or  other  has  to  be  separated  from  sewage,  conditions  the  size 
and  character  of  the  filters,  and  the  main  question  in  the  design  of 
sewage  works  lies  broadly  in  the  allocation  of  expenditure  as  between 
sludge  disposal  and  filtration  costs.  Thus  very  perfect  clarification 
of  sewage  by  heavy  doses  of  chemical  renders  possible  great  economy 
in  filter  construction  and  maintenance,  while  with  adequate  filter 
area  it  is  possible  practically  to  dispense  with  preliminary  treatment 
altogether.  How  far  expenditure  is  best  incurred  in  one  direction  or 
another  depends  entirely  on  circumstances,  and  it  is  here  that  judg- 
ment and  experience  are  called  for. 

The  Fifth  Eeport  of  the  Royal  Commission  on  Sewage  Disposal 
was  by  no  means  unfavorable  to  chemical  treatment  in  a  number  of 
cases.  It  may  be  doubted  whether  the  dilute  sewages  resulting  from 
the  lavish  use  of  water  in  American  cities  lend  themselves  generally 
to  economical  precipitation  by  chemicals. 

The  writer  has  had  occasion  lately  to  go  somewhat  deeply  into  the 
question  of  precipitation  of  sewage,  and  has  concluded  that  chemical 
treatment  is  to  be  recommended  where  the  following  conditions 
predominate : 

(a)  Where  sludge  disposal  is  cheap;  (h)  where  land  for  filters  is 
restricted;  (c)  where  filter  construction  is  expensive;  (d)  where  fall 
is  limited  for  either  coarse  percolating  filters  or  double  contact  beds ; 
(e)  where  special  trade  refuse  has  to  be  dealt  with. 

Conditions  (a)  and  (  h)  probably  both  apply  in  Glasgow,  and  to  a 
less  extent  in  Salford.  Condition  (c)  depends  largely  on  facilities  of 
transport,  which  vary  within  wide  limits.  Condition  (d)  obtains, 
e.  g.,  at  Hanley  and  elsewhere  in  the  "  potteries,"  and  shallow  per- 
colating filters  of  fine  material  are  employed.    It  is  thought  by  some 
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that  with  small  material  clogging  takes  place  unless  precipitants  are 
used,  but  Dr.  Reid  and  others  dispute  this.  Chemical  precipitation  is, 
as  a  matter  of  fact,  acliieved  at  Hanley  by  means  of  the  "  slip  "  or 
fine  clay  from  the  pottery  works,  which  comes  down  with  the  sewage. 
Ordinary  septic-tank  treatment  is  likely  to  be  disastrous  for  such 
filters,  causing  rapid  blocking.  Condition  (e)  is  exemplified  at 
Wakefield,  where,  owing  to  the  presence  of  wool-scouring  liquors  and 
other  troublesome  trade  efiiuents,  chemical  treatment  by  lime  and 
ferric  sulphate  has  been  adopted  under  the  advice  of  the  writer. 

Of  course,  the  main  difficulty  with  chemical  treatment  is  the  dis- 
posal of  the  resulting  sludge.  Apart  from  its  quantity,  the  fact  that 
it  contains  a  large  proportion  of  precipitated  soaps  renders  it  unsuit- 
able for  use  as  a  fertilizer,  as  it  is  not  readily  incorporated  by  the  soil. 

Should  Dr.  Grossmann's  grease-extraction  process,  now  being  tried 
on  a  large  scale  at  Oldham,  or  the  partial  carbonization  process,  now 
being  taken  up  by  Norwich  and  Huddersfield,  prove  successful,  even 
to  the  extent  of  disposing  of  the  sludge  in  a  satisfactory  manner  with- 
out additional  cost,  chemical  precipitation  may  have  a  more  extended 
use  than  was  at  one  time  thought  likely. 

The  use  of  the  septic  tank  as  a  solution  of  the  sludge  problem  has 
not  proved  altogether  the  success  that  was  at  one  time  hoped,  but 
here  as  always  in  considering  the  sewage  problem  it  is  important 
that  conclusions  should  not  be  too  hastily  drawn. 

The  defects  which  have  shown  themselves  in  the  ordinary  septic- 
tank  process  are  nuisance  both  from  the  tank  effluent  and  the  sludge, 
and  an  excessive  quantity  of  suspended  solids  in  the  tank  effluent. 

The  Emscher  tank,  concerning  Avhich  much  has  been  written  of  late, 
seeks  to  remedj^  these  defects  by  quickly  separating  the  sludge  and  the 
effluent.  The  liquid  portion  of  the  sewage  passes  quickly  through  the 
tank  in  a  fresh  state,  while  the  suspended  solids  drop  through  a  slot 
into  a  lower  compartment,  where  the  sludge  is  thoroughly  digested 
under  anaerobic  conditions,  the  construction  of  the  tank  preventing 
any  fouling  of  the  effluent  through  escaping  gases  and  suspended 
matters. 

The  tank  certainly  appears  to  be  successful  in  eliminating  nuisance 
both  from  sludge  and  effluent,  and,  under  certain  conditions,  has 
manifest  advantages.  The  Manchester  Rivers  Committee  has  re- 
cently decided  to  install  a  trial  Emscher  tank  at  the  Withington 
sewage  works,  where  the  sewage  is  dilute  and  purely  domestic,  and 
the  present  tank  space  inadequate,  especially  in  rainy  weather. 

Nevertheless,  it  is  well  that  certain  difficulties  inherent  in  the 
Emscher  tank  process  should  be  pointed  out. 

In  the  first  place,  the  comparatively  short  time  of  settlement  means 
that  variations  in  the  character  of  the  sewage  must  be  quickly  re- 
flected in  the  character  of  the  tank  effluent,  and  that  the  filters  must  be 
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called  upon  rapidly  to  accommodate  themselves  to  fluctuating  con- 
ditions. This  is  not  conducive  to  the  development  of  the  most  effi- 
cient bacterial  activity.  These  fluctuations  will  of  course  be  accen- 
tuated when  trade  wastes  are  present  in  the  sewage.  One  of  the  main 
advantages  of  the  considerable  time  allowed  for  the  sewage  of  Man- 
chester to  pass  through  the  tanks  at  Davyhulme  is  that  fluctuations 
of  this  sort  get  smoothed  out,  to  a  large  extent,  at  any  rate,  and  that 
the  filters  have  a  more  equable  task  to  perform.  In  some  cases  large 
tank  space  may  be  a  bulwark  against  possible  disaster,  as  when  on  a 
recent  occasion  an  acid  chamber  gave  way  at  a  works  in  the  city,  let- 
ting out  many  tons  of  vitriol  into  the  sewage.  The  strong  acidity 
of  the  sewage  entering  the  tanks  was,  however,  nearly  neutralized  by 
the  mixing  with  the  slightly  fermented  sewage  present  in  the  tanks, 
and  the  filters  incurred  no  noticeable  damage. 

It  appears  to  be  recognized  by  the  Emscher  authorities  that  storm 
water,  above  moderate  dilutions,  will  have  to  receive  separate  treat- 
ment, and  that  ordinary  stand-by  tanks  will  still  be  necessary  for 
this  purpose,  the  sludge  from  which  will  have  to  be  dealt  with. 

In  any  event,  the  suspended  matters  which  produce  the  sludge  in 
the  Emscher  tanks  are  those  which  settle  readily,  say  in  the  space  of 
two  hours.  The  colloids,  such  as  are  eliminated  by  chemical  treatment, 
have  still  to  be  reckoned  with,  and  the  character  and  extent  of  the 
filter  beds  designed  accordingly.  In  many  cases,  this  may  mean  that 
fine  material  can  not  be  used  for  constructing  the  filters,  and  the 
alternative  adopted  of  deep  filters  of  coarse  material,  with  the  pos- 
sible resultant  nuisance  from  flies,  to  be  referred  to  later. 

A  third  consideration  with  reference  to  the  Emscher  tank  has  been 
forced  upon  the  writer's  attention  through  a  small  experiment  in 
connection  with  the  sewage  of  a  public  institution,  where  it  has  been 
possible  to  test,  side  by  side,  a  small  Emscher  tank  and  an  ordinary 
septic  tank. 

Here  the  sewage  was  very  strong  and,  what  is  even  more  important, 
very  fresh.  In  consequence,  although  an  effluent  free  from  visible 
solids  and  also  from  putrid  odors  was  obtained  from  the  Emscher 
tank,  on  analysis  it  was  found  to  be  less  broken  down  than  the  effluent 
from  the  septic  tank  and  less  readily  oxidized  by  the  subsequent 
filtration  process. 

In  the  controversy  between  the  advocates  of  anaerobic  or  aerobic 
methods  of  treatment,  the  essential  biological  and  chemical  reactions 
which  must  take  place  before  nitrogenous  organic  matter  is  finally 
mineralized,  particularly  the  dilution  of  the  sewage  and  its  alteration 
during  its  passage  through  long  lengths  of  sewer,  are  often  lost  sight 
of  by  reason  of  incidental  circumstances.  When  strong,  fresh  sewage 
has  to  be  dealt  wnth,  empirical  conclusions  drawn  from  ordinary 
town  sewage  cease  to  hold  good. 
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This  is  especially  so  with  the  strong  sewages  often  met  with  in 
tropical  regions,  where  high  temperature  may  coincide  with  restricted 
water  supply. 

The  writer's  researches  in  latrine  sewage  in  Calcutta,  in  1906, 
showed  that  preliminary  anaerobic  treatment  in  properly  designed 
tanks  gave  better  results  than  purely  aerobic  methods,  and  this  con- 
clusion has  recently  been  confirmed  by  careful  detailed  experiments 
by  Maj.  Clemesha,  sanitary  commissioner  for  Bengal. 

These  researches  showed  that  the  bulk  of  the  suspended  matter 
was  best  broken  down  in  a  separate  inlet  compartment  to  the  tank, 
but  that  distinctly  better  results  were  obtained,  the  longer  time  the 
whole  body  of  sewage  took  to  pass  through  the  tank,  up  to  a  maximum 
of  three  days. 

All  these  considerations  would  tend  to  show  that,  if  the  best 
results  are  to  be  obtained,  the  Emscher  tank  may  need  to  be  supple- 
mented by  some  form  of  equalizing  tank. 

Some  of  the  difficulties  above  indicated  attach  themselves  to  the 
Dibdin  slate  bed.  The  true  function  of  this  process  does  not  seem 
to  be  very  generally  understood.  Tlie  slate  bed  is  not  a  filter 
in  the  sense  of  a  percolating  filter  or  contact  bed,  but  rather  an 
aerobic  tank.  The  coarser  suspended  matters  in  the  sewage  deposit 
themselves,  during  about  two  hours'  period  of  contact,  on  the  surfaces 
offered  by  the  slates  and  are  afterwards  digested  by  multifarious 
forms  of  life  flourishing  under  aerobic  conditions.  The  effluent  from 
the  slate  bed  should  be  treated  as  a  tank  effluent  and  filter  space 
provided,  in  the  usual  way,  according  to  its  strength.  In  order  that 
the  filters  may  work  to  the  best  advantage,  it  is  probable  that  the 
provision  of  "  humus  "  tanks  between  the  slate  beds  and  the  filters  is 
desirable.  Such  tanks  will  have  the  double  advantage  of  retaining 
solids  washed  away  from  the  slate  beds,  and  of  equalizing  to  some 
extent  the  composition  of  the  effluent  passing  into  the  filters.  They 
have,  the  writer  has  heard,  been  adopted  in  a  recent  scheme  for 
Harpenden. 

The  slate-bed  process  has  undoubtedly  been  successful  in  many 
cases  in  dealing,  without  nuisance,  with  the  sludge-disposal  portion 
of  the  sewage  problem.  When  compared  with  continuous-flow  tanks, 
where  the  loss  of  fall  involved  is  trifling,  the  process  is  somewhat 
handicapped  by  cost  and  by  the  fall  needed  for  the  slate  bed  as  a 
preliminary  process. 

3.  The  foregoing  section  will  have  indicated  that  the  character  of 
filter  to  be  recommended,  whether  contact  bed,  coarse  percolating 
filter,  or  fine  percolating  filter,  must  depend  to  a  great  extent  on  the 
preliminary  treatment  used. 

There  are  certain  sewages  where  almost  any  kind  of  tank  treat- 
ment is  bound  to  result  in  nuisance.     Especially  is  this  the  case 
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where  brewery  refuse  is  present  in  the  sewage  in  any  large  propor- 
tion. Considerable  trouble  from  this  cause  has  been  experienced 
at  Stratford-on-Avon,  and  treatment  with  lime  and  bleaching  pow- 
der has  had  to  be  resorted  to  in  warm  weather  in  order  to  minimize 
the  smell.  At  Burton,  after  heavy  treatment  with  lime,  the  sewage 
is  pumped  directly  onto  land. 

In  such  cases  either  the  slate-bed  method  or  direct  treatment  on 
filters  of  the  Ducat  type  would  seem  to  be  called  for. 

Successful  trials  of  the  use  of  a  layer  of  peat  over  the  material  of 
an  ordinary  percolating  filter  have  been  made  under  Dr.  Dunbar 
at  the  sewage  experimental  station  at  Hamburg. 

Tlie  writer  is  at  present  experimenting  with  this  method  in  con- 
nection with  the  disposal  of  the  sewage  of  Market  Drayton,  which 
is  particularly  strong  and  offensive.  At  the  adjoining  parish  of 
Little  Drayton  a  Ducat  filter  has  been  in  successful  operation  for 
many  years,  and  has  been  reported  upon  by  the  Royal  Commission. 

The  type  of  filter  apparently  most  in  favor  in  America,  and  also 
to  a  less  degree  in  England  and  in  Germanj^,  is  the  deep  percolating 
filter  of  coarse  material.  It  admits  of  the  passage  of  large  quanti- 
ties of  sewage  without  blocking,  and  eventually  discharges,  as  so- 
called  "  humus,"  a  considerable  proportion  of  the  colloidal  matter 
applied  to  it.  Consequently  it  is,  for  practical  purposes,  everlast- 
ing. Filters  of  this  type  have  been  at  work  successfully  at  Accring- 
ton  since  1898,  or  for  14  years.  Unfortunately,  the  spraying  of  any- 
thing but  fresh  tank  effluent  on  these  filters  is  attended  with  con- 
siderable nuisance  from  smell,  and  whether  the  tank  elTiuent  be  fresh 
or  septic  the  development  of  insect  life,  particularly  flies  and  spiders, 
is  often  extraordinary.  Instances  could  be  cited  of  spray  jets  com- 
pletely blocked  with  twisted  spider  webs;  of  ropes  of  web,  like 
scarfs,  from  filter  to  filter;  of  small  flies  nearly  covering  the  door- 
way of  a  cottage  half  a  mile  from  the  works,  and  so  forth. 

However  good  the  effluent  from  such  filters,  and  however  economi- 
cal their  construction  and  maintenance,  it  can  not  be  said  that  such 
a  process  meets  all  sanitary  and  esthetic  requirements. 

Experience  shows  that  if  the  surface  layer  of  the  filters  is  of  fine 
material  the  fly  trouble  is  minimized,  and  this  was  one  of  the  reasons 
for  adopting  a  fine  surface  layer  in  the  new  filters  at  present  under 
construction  at  Wakefield.  Of  course,  such  a  fine  layer  presup- 
poses good  preliminary  clarification,  or  a  somewhat  restricted  flow; 
and,  again,  the  balance  of  advantage  has  to  be  considered. 

There  can  be  no  doubt  that  the  main  advantage  of  the  contact  bed 
lies  in  its  freedom  from  nuisance. 

There  have  been  no  complaints  nor  causes  for  complaint  in  connec- 
tion with  the  100  acres  now  in  operation  at  Davyhulme,  or  with  the 
40  acres  or  so  now  installed  at  Sheffield.    The  cost  of  maintenance  of 
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these  beds  has  not  been  excessive,  even  with  a  thorough  washing  and 
partial  renewal  of  the  medium  every  five  years. 

Incidentally  it  may  be  mentioned  that  the  "  slurry  "  washed  out 
from  the  filtering  medium,  after  pressing  with  lime,  drying,  and 
grinding,  finds  a  ready  and  profitable  sale  for  direct  use  as  a  ferti- 
lizer of  moderate  strength,  or  as  a  basis  for  the  manufacture  of  high- 
strength  fertilizer. 

4.  The  economical  and  the  scientific  solutions  of  the  sewage  problem 
are  really  coincident,  and  the  more  the  two  ends  are  borne  in  mind 
the  more  quickly  will  the  desired  goal  be  reached. 

It  is  still  possible  to  see  costly  devices  installed  at  sewage  works, 
when  a  little  careful  scientific  investigation  and  thought  would  have 
shown  that  thej  could  never  achieve  results  proportionate  to  the  out- 
lay. Apart  from  actual  analysis  and  measurement,  it  is  easy  to  draw 
the  conclusions  that  a  special  form  of  mechanical  filter  is  removing 
large  quantities  of  suspended  matter,  when  really  either  very  little 
has  been  retained  in  proportion  to  the  volume  of  liquid  passing  or 
the  volume  of  liquid  passing  is  much  less  than  is  assumed. 

The  cost  of  certain  mechanical  distributors,  including  repairs  and 
loss  of  lim.e,  in  proportion  to  the  quantities  actually  filtered  over 
lengthened  periods,  was  ably  dealt  with  some  years  ago  by  Mr. 
Watson. 

The  question  of  the  desirability  or  otherwise  of  providing  costly 
sewerage  and  sewage-disposal  works  in  country  districts,  where  it  is 
of  the  first  importance  to  spend  money  to  the  best  advantage,  espe- 
cially'^ in  the  provision  of  cheap  houses,  may  well  receive  the  careful 
joint  consideration  of  the  medical  officer  and  the  sanitary  engineer. 

In  many  towns  in  India,  for  example,  it  is  at  present  financially  im- 
practicable to  undertake  fully  developed  Western  sewerage  schemes. 
Provisional  methods,  with  due  reference  to  possible  complete  schemes 
in  the  future,  have  in  consequence  to  be  devised.  Development  on 
such  lines  may  be  wisest  for  many  country  villages  or  undeveloped 
towns. 

The  harmless  return  of  excreta  to  the  soil  is  subject,  of  course,  to 
scientific  principles,  just  as  the  more  elaborate  methods  of  the  modern 
sewage  works,  and  it  is  well  that  interest  in  the  latter  should  not 
entirely  divert  attention  from  the  study  of  more  primitive  but  still 
frequently  necessary  methods. 

There  is  need  for  careful  investigation  of  the  rate  of  change  of  sus- 
pended and  colh)idnl  matter  in  sewage  under  different  conditions. 

Closely  connected  with  this  question  is  the  large  field  of  research 
into  the  conditions  of  life  of  the  various  organisms  in  sewage  works 
and  their  relation  to  the  sewage  purification  process  and  to  each  other. 

Thus  it  will  be  seen  that,  while  in  a  limited  sense  it  may  be  stated 
that  the  sewage  problem  is  solved,  in  that  the  general  principles 
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according  to  which  offensive  organic  matter  can  be  mineralized  are 
now  fairly  well  known,  their  detailed  application  will  for  many  years 
to  come  afford  work  for  the  engineer  and  biological  chemist. 

It  is  gratifying  to  note  that,  particularly  in  America,  the  value  of 
scientific  research  on  this  large  problem  has  always  been  fully  recog- 
nized, and  that  it  is  now  the  custom  for  any  scheme  of  magnitude  to 
be  prefaced  by  preliminary  scientific  studies.  The  intelligent  co- 
operation of  the  engineer  and  the  biological  chemist  in  this  work  is 
certain  to  justify  itself  by  advancing  each  case  nearer  to  the  goal  of 
perfection. 


SEWA,GE  DISPOSAL  BY  OXIDATION  METHODS. 

RoBEBT  Spure  Weston,  Member  American  Society  of  Civil  Engineers,  Boston, 

Mass. 

By  disposal  of  sewage  by  oxidation  methods  is  meant  the  exposure 
of  sewage  to  intimate  contact  with  oxygen  and  aerobic  bacteria.  The 
methods  are  many,  and  range  from  mixing  with  water  containing 
oxygen  to  filtration  at  a  slow  rate  through  fine  sand.  Among  these 
methods  are  dilution,  broad  irrigation,  and  filtration  through  con- 
tact, trickling,  or  intermittent  sand  filters. 

Few  situations  allow  the  use  of  any  of  these  methods  without  some 
form  of  preliminary  treatment,  because  the  disposal  of  the  suspended 
matter  in  sewage  by  oxidation  is  very  diiRcult,  while  the  treatment  of 
the  liquid  portions  is  comparatively  easy.  This  being  true,  it  is 
strange  that  so  much  attention  has  been  given  to  the  final  processes 
rather  than  to  the  preliminary  steps  to  prepare  the  sewage  for  them. 
Even  for  disposal  by  dilution  some  preliminary  screening  of  sewage 
is  desirable;  otherwise,  banks  of  suspended  matter,  that  is,  sludge, 
accumulate  in  the  water  courses,  while  unsightly  floating  fecal  matter 
and  debris  offend  the  senses.  Furthermore,  it  is  necessary  that  sew- 
age applied  to  trickling  filters  be  clarified,  lest  the  nozzles  and  other 
distributing  apparatus  require  too  frequent  cleaning.  The  pretreat- 
ment  of  sewage  applied  to  contact  filters  brings  about  a  distinct  gain 
in  the  efficiency  and  economy  of  operation  and  prevents  many  of  the 
difficulties  due  to  the  clogging  of  the  sand  filters,  while  pretreatment 
of  sewage  applied  to  sand  beds  makes  a  higher  rate  of  filtration 
practicable. 

It  is  evident,  therefore,  that  it  is  impossible  to  consider  methods 
of  disposal  by  oxidation  without  taking  into  consideration  the  char- 
acter of  the  applied  sewage.  For  example,  in  Massachusetts  good  re- 
sults are  obtained  where  crude  sewage  is  applied  to  sand  beds  at  an 
average  rate  of  about  50,000  gallons  per  acre  per  diem,  but,  if  the 
sewage  be  screened  or  settled,  or  both,  the  rate  may  be  increased  to 
from  100,000  to  200,000  gallons  per  acre. 
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In  recent  years  the  screening  of  sewage  by  means  of  fine  screens,  as 
a  supplement  to  the  ordinary  coarse  screening  by  gratings,  has  been 
very  extensively  practiced  abroad,  and  so  much  has  been  claimed  for 
the  results  obtained  that  the  practice  has  extended  to  this  country. 
The  chief  examples  are  at  Reading,  Pa.,  Brockton,  Mass.,  and 
Atlanta,  Ga. 

At  Reading  the  sewage  is  first  subjected  to  plain  subsidence  and 
later  disposed  of  on  trickling  filters.  Before  the  introduction  of 
screens  the  cost  of  cleaning  the  sprinklers  was  excessive  and  the  large 
amount  of  suspended  matter  removed  from  the  subsiding  basins  im- 
posed a  great  burden  upon  the  operation  of  the  works.  The  results 
of  screening  have  been  satisfactory,  but  the  mechanical  details  of  the 
plant  need  further  improvement  to  reduce  the  cost. 

At  Brockton  a  similar  screen  has  been  in  operation  for  less  than  a 
year.  This  screen  receives  the  sewage  from  the  collecting  well  and 
discharges  it  through  a  long  force  main  on  sand  beds.  Previously 
the  matter  settling  out  in  this  well  was  pumped  periodically  to 
special  sludge  beds.  At  present  the  screen  is  removing  about  30  per 
cent  of  the  suspended  solids. 

The  screenings  are  discharged  into  bags  and  the  latter  are  whirled 
in  a  centrifugal  machine  until  the  screenings  are  dried.  They  are 
disposed  of  in  the  neighborhood  of  the  pumping  station  by  placing  in 
a  layer  3  feet  deep  and  covering  with  about  a  6-inch  depth  of  earth. 
The  future  problems  in  connection  with  this  screenings-disposal  field 
have  not  yet  been  worked  out.  Naturally  highly  putrescible  organic 
matter  buried  in  earth  with  insufiicient  access  of  air  must  undergo 
putrefaction  and  very  slow  decomposition,  and  it  is  only  a  matter  of 
time  when  the  question  of  sufficient  area  to  dispose  of  the  screenings 
in  an  inoffensive  manner  will  become  a  problem.  Unless  kept  com- 
pletely covered,  the  deposits  give  rise  to  offensive  odors.  Incineration 
is  possible,  however. 

It  seems  unwise  to  the  writer  to  attempt  to  dispose  separately  of 
two  kinds  of  sludge,  namely,  that  removed  before  and  that  remaining 
after  subsidence.  If  all  of  the  coarse  suspended  matter  be  digested  in 
a  tank  of  the  Emscher  type,  it  can  be  disposed  of  upon  ordinary  open 
sludge  beds,  and  the  necessity  of  covering  to  prevent  nuisance  may  be 
avoided.  On  the  other  hand,  the  screening  of  the  effluent  from  a 
settling  tank,  in  order  to  reduce  the  operative  charges  for  the  cleaning 
of  sprinklers^  is  an  economical  practice.  Furthermore,  the  actual 
amount  of  material  screened  from  basin  effluent  is  small  in  comparison 
with  that  removed  from  the  unsettled  sewage,  and  its  subsequent  dis- 
posal is  not  a  serious  burden. 

Another  method  of  preparing  sewage  for  oxidation  is  by  means  of 
plain  subsidence.  This  is  most  necessary.  Even  if  crude  sewage  be 
discharged  into  bodies  of  natural  water  which  may  flow  with  con- 
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siderable  velocity,  there  is  a  tendency  to  form  offensive  deposits  of 
sludge,  while  the  discharge  of  the  same  upon  fine  sand  beds  necessi- 
tates excessive  costs  for  cleaning  their  surfaces.  Other  things  being 
equal,  the  amount  of  material  which  may  be  removed  by  subsidence  is 
a  function  of  the  velocity  of  flow  through  the  tank,  and  under  ordi- 
nary circumstances  it  is  not  practicable  to  remove  more  than  50  per 
cent  of  the  suspended  matter  by  this  method  alone.  The  matter  so 
removed,  however,  consists  of  those  particles  which  most  interfere 
with  the  operation  of  final  methods  of  treatment. 

Therefore,  regardless  of  the  method  by  which  the  sludge  is  dis- 
posed, the  subsiding  basin  is  an  economical  preliminary  to  any  process 
for  the  disposal  of  sewage  by  oxidation. 

Of  the  methods  for  disposal  mentioned  above,  dilution  is  used  by 
far  the  most  frequently  in  the  United  States  for  the  simple  reason 
that  most  of  our  large  cities  are  located  upon  tidal  waters  or  large 
streams.  In  many  of  these  waters  conditions  have  already  become 
such  that  this  method  can  no  longer  be  practiced  without  nuisance. 
Notable  examples  of  this  are  the  cities  on  the  lower  Merrimac,  the 
city  of  Philadelphia,  and  the  Moon  Island  outlet  of  the  Boston  sys- 
tem. Similar  conditions  obtain  in  New  York  Harbor,  where  the  de- 
pletion of  the  supply  of  oxygen  has  been  so  great  that  any  consid- 
erable further  addition  of  sewage  would  result  in  a  serious  nuisance. 
The  remedy  is,  of  course,  the  discharge  of  the  sewage  where  the 
dilution  is  greater,  or  the  employment  of  such  preliminary  treatment 
as  will  make  inoffensive  the  discharge  at  the  present  point  of  dis- 
charge. 

For  the  disposal  of  sewage  by  dilution,  not  only  must  the  volume 
of  oxygen  present  be  adequate  in  amount,  but  the  mixture  of  sewage 
and  water  must  be  intimate,  in  order  to  make  this  amount  of  oxygen 
effective.  This  is  a  difficult  matter  unless  the  outlets  be  widely  sep- 
arated, for,  as  a  rule,  sewage  is  warmer  than  water  and  warmer  and 
lighter  than  salt  or  brackish  water,  so  that  the  physical  conditions  of 
each  fluid  are  such  that  a  homogeneous  mixture  is  rarely  obtained. 
In  ordinary  cases  mixtures  of  sewage  and  water  should  be  50  per  cent 
saturated  with  oxygen.  But  where  there  are  extensive  deposits  of 
sludge,  even  70  per  cent  of  saturation  may  be  insufficient. 

Disposal  by  broad  irrigation  outside  of  some  cities  in  the  arid 
regions  has  not  been  attended  with  great  success  in  America,  the 
reasons  being  the  high  labor  cost  and  the  large  amount  of  reserve 
area  which  must  be  at  hand,  in  order  to  permit  the  adequate  care  of 
the  sewage  when  the  requirements  for  irrigation  are  at  the  minimum, 
notably,  after  wet  periods.  Where  the  sewerage  is  on  the  combined 
system,  the  minimum  capacity  and  the  maximum  need  occur  at  the 
same  time.  Consequently  the  use  of  this  method  in  America  is 
decreasing  rather  than  increasing,  and  many  plants  under  this  name 
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are  in  reality  intermittent  sand  filters,  operating  at  a  low  rate,  upon 
which  crops  are  raised.  On  nearly  all,  on  account  of  real  or  fancied 
danger  to  the  health  of  purchasers  of  products,  crop  raising  and 
sewage  treatment  are  not  conducted  simultaneously. 

There  are  between  25  and  30  contact  filter  installations  in  this 
country.  This  does  not  include  many  which  have  been  installed  for 
private  estates  and  institutions.  It  does  not  seem  to  the  writer  that 
this  method  has  been  given  the  consideration  by  American  engineers 
that  it  deserves,  notwithstanding  the  examples  of  the  plant  at  Mans- 
field, Ohio,  which  has  been  in  operation  for  12  years,  and,  on  1  acre 
of  filtering  surface,  has  cared  for  the  sewage  of  from  15,000  to  18,000 
people.  The  installation  at  Lakewood,  Ohio,  is  another  worthy  exam- 
ple of  this  type ;  and  remarkably  good  results  have  been  obtained  at 
Plainfield,  N.  J.,  although  the  sewage  has  been  oversepticized  before 
its  application  to  the  contact  filters. 

Between  12  and  15  trickling  filters  have  been  installed  in  this 
country,  and  at  present  among  engineers  they  represent  the  favorite 
method.  Notable  examples  of  this  type  of  fi.lter  are  at  Columbus, 
Ohio,  Heading,  Pa.,  Atlanta,  Ga.,  and  Baltimore,  Md.  Others  are 
in  construction  at  Fitchburg,  Mass.,  and  elsewhere.  This  type  of 
filter  possesses  the  great  advantage  of  a  high  rate  of  filtration  and  a 
low  cost  of  operation.  The  degree  of  purification,  however,  which 
can  be  effected,  is  not  as  great  as  by  the  intermittent  sand  filter, 
although  nonputrescible  effluents  may  be  depended  upon. 

It  seems  essential,  in  view  of  the  experience  at  Columbus,  Ohio, 
that  sewage  applied  to  trickling  filters  shall  not  be  oversepticized, 
and  in  this  connection  the  use  of  a  modern  subsiding  basin,  where 
the  process  of  sludge  disposal  is  separated  from  that  of  subsidence, 
is  highly  desirable.  This  permits  the  anaerobic  treatment  of  the 
solid  portions  of  the  sewage  and  the  aerobic  treatment  of  the  liquid. 
It  is  believed  that  for  the  majority  of  cases,  notwithstanding  the 
experiences  of  Maj.  Clemesha,  in  India,  the  aerobic  processes  are  far 
more  economical  for  the  disposal  of  the  dissolved  putrescible  matter 
than  are  the  anaerobic.  It  has  been  feared  by  many  that  without 
thorough  septicization  of  the  liquid  portions  of  the  sewage,  excessive 
amounts  of  colloidal  matters  would  be  discharged  upon  trickling  fil- 
ters; but  at  present  the  evidence  seems  to  be  in  favor  of  the  belief 
that  these  matters  can  be  removed  more  cheaply  by  contact  with 
coarse  material  in  beds  than  in  any  other  way.  In  properly  con- 
structed beds  of  not  too  fine  material,  with  ample  opportunity  for 
flushing  out  accumulations  and  liberal  provision  for  the  periodical 
sloughing  off  of  the  matter  which  collects  in  the  interstices  of  the 
filter,  no  difficulty  should  be  experienced  because  of  the  presence  of 
colloidal  bodies  in  the  applied  sewage. 
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One  objection  to  the  use  of  trickling  filters  has  been  the  presence 
of  numerous  flies.  These  are  of  other  species  than  the  common  Mus 
domesticce,  and  so  far  have  not  been  shown  to  be  the  bearers  of  any 
infectious  disease.  It  is  probably  true  that  flies  breed  much  more 
rapidly  in  trickling  filters  where  the  preliminary  treatment  has  been 
inadequate  to  remove  the  coarser  suspended  matter,  particularly 
particles  of  feces,  than  where  the  applied  sewage  is  efficiently  settled 
and  screened. 

The  cost  of  operation  of  the  trickling  filters  is  much  less  than  that 
of  contact  filters,  but  the  latter  are  free  from  the  fly  nuisance. 

By  far  the  greater  number  of  plants  in  the  United  States  are  of  the 
intermittent  sand-filtration  type.  They  number  between  60  and  70, 
exclusive  of  those  in  use  at  institutions  and  on  estates.  The  number  of 
these  latter  must  be  in  the  hundreds.  T\Tiere  adequate  layers  of  sand 
are  in  situ,  and  they  can  be  underdrained  at  small  cost,  and  if  properly 
pretreated  sewage  be  uniformly  applied,  the  system  yields  excellent 
effluents  at  moderate  cost.  This  method  has  been  fathered  by  the 
Massachusetts  State  Board  of  Health,  and,  generally  speaking,  has 
given  excellent  satisfaction.  It  is  especially  applicable  where  a  high 
degree  of  purification  is  desirable.  Where  material  for  the  filter  beds 
has  to  be  brought  from  a  distance,  the  cost  of  construction  may  be 
prohibitive,  and,  under  these  circumstances,  if  the  conditions  for  puri- 
fication permit,  the  choice  of  some  other  system  would  seem  best. 

The  problem  of  distribution  of  sewage  on  oxidating  beds,  whether 
they  be  contact  filters,  sprinkling  filters,  or  intermittent  sand  filters, 
is  a  matter  of  the  greatest  importance.  During  the  past  three  years 
the  writer  has  been  observing  the  intermittent  sand  filter  plant  at 
Marlboro,  Mass.,  and  has  seen  this  plant  change  from  one  producing 
a  putrescible  effluent,  under  conditions  which  gave  rise  to  a  suit  for 
damages,  to  one  furnishing  a  clear,  brilliant,  highly  nitrified  effluent 
of  such  a  character  that  it  could  be  discharged  into  almost  any  stream 
not  used  directly  for  water  supply. 

The  distribution  of  sewage  over  trickling  filters  is  also  most  im- 
portant, for,  in  order  to  employ  rates  of  from  one  to  one  and  one-half 
million  gallons  per  acre  per  day,  each  portion  of  the  filling  material 
must  do  its  share  of  work.  Several  types  of  nozzles  have  been  de- 
signed for  the  purpose  in  this  country,  and  when  operated  in  connec- 
tion with  some  device  for  varying  the  pressure,  such  as  a  butterfly 
valve  or  an  intermittent  dosing  tank  operated  bj'"  a  siphon,  the  filter 
operates  at  its  maximum  efficiency. 

Contact  filters,  unless  operated  by  hand,  depend  for  their  success 
upon  the  reliability  of  the  dosing  gear.  The  best  types  are  those 
which  are  simplest  and  have  fewest  parts  to  get  out  of  order.  There 
are  several  such  on  the  market,  and  it  seems  that  all  mechanical 
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requirements  for  the  successful  operation   of  contact  filters  have 
been  met. 

Another  important  matter  is  the  aeration  of  septic  sewage  before 
application  to  beds.  Frequently,  as  at  Saratoga  and  in  other  places, 
this  is  accomplished  in  connection  with  the  operation  of  the  dosing 
tank.  It  should  not  be  neglected  where  the  liquid  portions  of  the 
sewage  have  putrified  to  a  great  degree. 

The  decision  as  to  which  method  to  adopt  in  any  case  is  dependent 
ujDon  two  factors :  First,  the  stream  or  body  of  water  into  which  the 
sewage  is  to  be  discharged,  and,  second,  upon  the  character  of  the 
sewage  itself.  In  this  connection,  the  writer  would  give  his  opinion 
that  the  proper  place  to  protect  water  consumers  against  disease  is 
at  the  waterworks  and  not  at  the  sewage  disposal  works.  Water 
should  be  purified  and  sewage  should  be  disposed  of  as  the  stream 
demands.  Ordinarily,  this  means  that  the  suspended  matter  be  re- 
moved, that  conditions  near  the  point  of  discharge  be  inoffensive, 
and  that  the  use  of  the  stream  for  purposes  of  manufacture  and 
pleasure  be  not  impaired.  It  usually  implies  a  nonputrescible  effluent. 
Sometimes  it  means  one  not  only  nonputrescible  but  freed  by  steri- 
lization from  harmful  bacteria.  In  other  cases,  where  the  stream  is 
soon  after  used  for  water  supply,  it  may  mean  the  discharge  of  a 
highly  purified  effluent  like  that  from  sand  filters. 

In  considering  the  question  of  putrescibility  of  the  effluent,  chemi- 
cal analysis  alone  avails  but  little.  The  ordinary  analytical  data, 
other  than  those  for  suspended  matter,  are  not  very  significant.  Of 
chief  importance  is  the  dissolved  oxygen  in  the  water  and  the  degree 
of  depletion  of  the  same  which  will  occur  when  sewage  and  water 
are  mixed  in  practice.  The  best  way  to  determine  this  effect  is  by 
trying.  An  experiment  may  have  to  be  conducted  in  many  places 
in  order  to  determine  whether  or  not  the  degree  of  purification  ef- 
fected by  this  or  that  device  will  furnish  an  effluent  which,  when 
mixed  with  the  water  into  which  it  is  discharged,  will  not  produce  a 
nuisance. 

The  disposal  of  .sewage  containing  large  amounts  of  industrial 
waste  imposes  an  especial  burden  upon  the  designer  and  operator  of 
sewage-disposal  works.  Wool-scouring  wastes,  and  all  others  con- 
taining large  amounts  of  fats ;  also  tannery  wastes,  and  other  wastes 
containing  germicides,  are  especially  inimical  to  plants  dependent 
upon  biological  processes.  In  such  cases  the  wastes  should  be  treated 
at  the  factory  or  well  before  being  discharged  into  the  sewer.  A 
similar  stipulation  is  necessary  where  large  amounts  of  iron  and  sul- 
phuric acid  are  discharged  from  wire  and  other  metal  works.  Under 
ordinary  conditions,  iron  should  be  precipitated  and  acids  neutral- 
ized witli  lime  before  the  sewage  is  discharged  into  the  sewer.  In 
some  cities  it  will  probably  be  desirable  to  separate  the  domestic 
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sewerage  system  from  the  industrial.  The  study  of  the  pollution  of 
the  Merrimac  River,  now  in  progress,  might  lead  to  such  a  conclusion. 
It  may  be  said  that  the  first  requisite  for  the  proper  disposal  of 
sewage  by  oxidation  methods  is  to  ascertain  the  degree  of  oxidation 
required ;  the  second  is  to  use  the  method  best  adapted  under  the  local 
conditions  to  produce  the  degree  of  oxidation,  at  the  lowest  cost  per 
million  gallons  of  sewage  treated.  Above  all  else,  no  general  rule  for 
the  disposal  of  sewage  can  be  laid  down.  Each  locality  has  its  own 
problem,  and  this  demands  its  own  unique  solution. 

DISCUSSION. 

Rudolph  Hering  :  Dr.  Fowler  states  that  the  scientific  solution  of 
the  sewage  problem  will  not  be  attained  until  the  sewage  effluent  does 
not  deteriorate  the  stream  into  which  it  flows,  and  until  no  nuisance 
in  connection  with  filter  beds  is  created  either  by  the  sludge  disposal, 
by  objectionable  odors,  and  by  flies.  He  also  adds  the  requirement 
that  the  expenditure  should  be  strictly  proportionate  to  the  sanitary 
and  aesthetic  results  achieved. 

Dr.  Fowler  has  thus  well  stated  the  case  so  far  as  he  goes.  But  it 
is  noteworthy  that  he  does  not  mention  the  hygienic  features  by  a 
single  word,  unless  the  word  "  nuisance  "  covers  with  him  apparently 
what  is  included  by  the  word  "  hygiene."  A  sewage  effluent  going 
into  a  river,  according  to  him,  should  fulfill  merely  the  condition  that 
it  will  not  deteriorate  the  stream,  by  which  we  should  understand  a 
fouling  of  the  same. 

We  have  a  good  deal  of  information  regarding  the  discharge  of 
typhoid  bacilli  into  streams  and  into  well  water,  whereby  in  both 
cases  typhoid  epidemics  have  been  caused.  Sometimes  these  bacilli 
seem  to  be  very  resistant,  and  have  a  long  life.  We  have  also  evi- 
dence that  tuberculosis  is  contracted  from  imbibing  infected  water, 
and  that  tubercle  bacilli  are,  under  favoring  conditions,  very  resistant 
after  remaining  in  sewage  or  in  water.  It  has  been  stated  that 
tubercle  bacilli  are  more  resistant  to  the  influences  of  heat,  antiseptics, 
light,  cold,  and  decomposition  than  are  any  other  of  the  other  patho- 
genic bacteria  (Krumwiede). 

Dr.  Fowler  mentions  as  the  last  requirement  of  a  scientific  solu- 
tion that  the  expenditure  should  be  proportionate  to  the  results. 
This  is  sometimes  the  most  important  requirement,  because  it  gen- 
erally decides  the  practical  solution.  This  will  continue  to  be  the 
case  until  we  have  absolute  and  incontrovertible  evidence  regarding 
not  only  the  nuisance  but  the  hygienic  requirements.  Thereafter  we 
shall  have  to  pay  the  cost,  whatever  it  may  be. 

Dr.  Fowler's  suggestion  that  we  use  the  characteristics  of  the 
stream  below  a  sewer  outfall  to  decide  whether  a  sewage  effluent  is 
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satisfactory  or  not,  will,  in  most  cases,  be  considered  both  practical 
and  sound.  Wherever  sewage  is  discharged  into  a  stream,  even  when 
partly  purified,  the  water  is  unsatisfactory  hygienically,  and  should 
not  be  used  either  for  drinking  or  bathing  purposes,  or  for  the  taking 
of  fish  or  shell  fish.  It  is  hygienically  not  only  much  more  reliable, 
but  generally  also  less  expensive,  to  purify  drinking  water  taken  from 
such  streams,  and  to  cease  taking  fish  therefrom,  than  simply  to 
highly  purify  the  sewage  discharged  into  them. 

Prof.  Hofer's  idea  of  fish  ponds  placed  between  sewage  purification 
works  and  a  river  has  been  carried  out  at  Strasburg.  The  results  are 
good.  The  sewage  effluent  entering  the  ponds  is  first  diluted  by  fresh 
water  in  quantities  three  to  four  times  as  great,  and  the  ponds  are 
stocked  with  fish,  ducks,  and  geese.  The  water  of  the  ponds  is  quite 
full  of  plankton,  which  serves  as  food  for  fish  and  fowl. 

Dr.  Fowler  rightly  thinks  the  sludge  problem  is  the  center  of  the 
entire  sewage  problem,  because  it  has  made  most  trouble,  required  the 
largest  expense  for  treatment,  and  given  the  least  satisfaction  of  all 
parts  of  a  seAvage-treatment  works. 

To  the  Emscher  tank,  which,  it  seems  from  the  experience  in  Ger- 
many and  the  United  States,  will  supersede  the  older  methods,  he 
gives  but  faint  praise,  but  is  now  experimenting  with  it.  He  men- 
tions at  the  outset  a  number  of  probable  disadvantages : 

First.  The  short  time  of  retention  for  settlement  necessarily  causes 
sewage  to  flow  upon  the  subsequent  sprinkling  filters  with  much  vari- 
ation in  quantity  between  the  day  and  night  flow,  or  between  the 
different  hours  of  the  day,  all  of  which  is  not  conducive  to  the  best 
bacterial  activity  upon  the  filters. 

The  conditions  could  be  modified  and  perhaps  removed,  as  he 
suggests,  by  some  form  of  equalizing  tank. 

The  question  which  it  seems  would  still  remain  to  be  solved  will  be 
whether  the  offensive  conditions  arising  from  storage  in  an  equalizing 
tank  will  not  be  greater  than  the  disadvantages  of  varying  the  doses 
upon  the  filter.  We  have  already  sufficient  experience  with  sprin- 
kling-filters to  know  that  intermittent  dosing,  occasional  resting,  and 
overdosing,  do  not  radically  injure  the  oxidation  process.  Whatever 
remedy  may  be  required  seems  better  applied  to  the  filters  themselves. 
The  last  word  can  be  said  only  after  more  accurate  and  scientific  data 
are  available. 

Second.  Dr.  Fowler  thinks  that  fine  filter  materials  could  not  be  used 
for  the  oxidizing  beds,  because  of  the  large  amount  of  colloids  which 
still  would  be  discharged  upon  them.  Here,  too,  the  last  word  has 
not  been  said.  It  seems  evident  that  the  larger  amount  of  colloidal 
matter  which  leaves  the  Emscher  tanks  than  that  which  flows  from 
septic  tanks,  can  be  satisfactorily  oxidized  in  coarse-grained  filters, 
provided  that  a  sufficient  area  of  bacterial  surface  is  available  for  this 
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oxidation  and  that  sufficient  oxygen  is  present.  It  may  be  necessary, 
therefore,  to  increase  the  depth  of  the  beds,  and  possibly  to  improve 
their  ventilation.  This  colloidal  matter  is,  again,  probably  more 
easily  oxidized  in  filter  beds,  than  the  shreddy  matter  rising  from  the 
septic  sludge  and  flowing  away  from  septic  tanks. 

Third.  As  the  Emscher-tank  effluent  is  not  as  much  broken  down  as 
the  septic-tank  effluent.  Dr.  Fowler  thinks  that  it  is  not  as  readily  oxi- 
dized when  discharged  upon  the  subsequent  filters. 

While  this  is  true  theoretically,  it  is  questionable  whether  it  is  true 
in  practice,  because  it  is  well  known  that  the  septic-tank  effluent  gen- 
erally carries  with  it  a  not  insignificant  amount  of  foul  suspended 
matter,  which  must  be  taken  care  of  by  the  filter  bed,  and  either  oxi- 
dized therein,  or  left  to  be  dealt  with  in  a  subsequent  settling  basin. 

The  Emscher-tank  effluent,  although  containing  more  colloidal  mat- 
ter, has  not  yet  proved  an  obstacle  in  the  subsequent  oxidation.  It 
seems  probable  that  the  finer  colloidal  matter  may,  with  improved 
aeration,  even  be  better  taken  care  of  in  the  filters  than  the  suspended 
matter  of  more  resistant  material  rising  from  the  sludge  in  a  septic 
tank.  Here  too  more  positive  evidence  than  is  now  available  is 
required. 

Mr.  Weston  supports  the  new  generally  accepted  theory  that  sew- 
age oxidation  is  accomplished  by  dilution  in  ample  quantities  of 
water,  by  irrigation  on  land,  and  by  filtration  through  contact, 
trickling,  or  intermittent  sand  filters. 

It  is  now  established  beyond  reasonable  controversy  that  both  air 
and  water  can  oxidize  sewage.  The  questions  still  to  be  answered 
refer  simply  to  the  m.anner  in  which  the  available  oxygen  can  do  the 
best  work  and  to  the  quantities  of  the  various  kinds  of  sewage  matter 
which  can  be  oxidized  by  a  given  quantity  of  oxygen. 

The  oxidation  of  liquids  is  not  difficult  to  accomplish.  It  is  far 
more  difficult  to  oxidize  the  solid  suspended  matter,  and  some  solid 
matter  is  more  difficult  to  oxidize  than  other  solid  matter.  More  dis- 
crimination should,  therefore,  be  made  between  the  various  kinds  of 
solids,  because  the  required  subsequent  treatment  may  be  much  modi- 
fied thereby. 

Mr.  Weston  supports  the  view  that  screening  the  effluent  coming 
from  settling  tanks  is  beneficial  for  the  sprinkling  filters;  a  view 
which  has  recently  been  much  favored  as  against  a  single  screening 
applied  before  settling. 

Plain  sedimentation  for  a  period  not  exceeding  about  two  hours 
is  economical  and  efficient  provided  the  sewage  has  not  yet  entered 
putrefaction.  It  seems  as  though  this  method  will  be  favored  in 
the  future,  not  only  before  sewage  enters  oxidizing  beds,  but  also 
before  it  enters  running  water  for  oxidation. 
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Mr.  Weston  considers  that  liquids  should  be  treated  aerobically 
and  sludge  anaerobically.  This  conclusion,  while  correct,  is  still 
somewhat  vague,  and  may  convey  an  incorrect  impression  if  by  an 
anaerobic  decomposition  we  would  expect  offensive  odors. 

The  sludge  in  the  Emscher  tank  is  decomposed  anaerobically,  but 
the  resulting  gases,  being  chiefly  methane  and  carbon  dioxide,  are, 
therefore,  nonodorous.  If  one  removes  some  of  the  sludge  at  any 
depth  in  the  tank,  it  is  nonodorous  when  taken  out,  but  after  it  is 
exposed  to  the  air  it  becomes  so,  in  proportion  to  the  amount  of  non- 
resistant  organic  matter  which  is  not  yet  decomposed.  The  final 
sludge  from  the  Emscher  tank  contains  none  such  nonresistant  matter 
and  is,  therefore,  not  offensive,  nor  does  it  become  so  on  standing. 

Mr.  Weston  calls  attention  to  the  importance  of  sewage  trade 
wastes,  and  properly  concludes  that  in  some  cities  they  may  have  to 
be  separated  from  the  domestic  sewage,  either  for  the  advantage  of 
separate  treatment  or  to  allow  the  sewage  to  receive  the  most  economi- 
cal treatment.  The  sewage  trade  wastes,  which  at  one  time  caused 
serious  trouble  in  England,  have  not  yet  received  sufficient  attention 
in  America  because  of  our  larger  rivers  and  more  scattered  works. 
Their  separate  treatment  will  be  one  of  the  pressing  questions  in 
sewage-disposal  works  of  the  future  because  of  their  varying  and 
sometimes  serious  effects  upon  the  purification  of  domestic  sewag*«. 


METHODS   OF   SLUDGE  DISPOSAL. 

Karl  Imhoff,  Essen,  Germany. 

Sludge  results  from  all  methods  of  treating  sewage.  The  problem 
of  handling  this  sludge  satisfactorily  is  just  as  important  as  the 
treatment  of  the  sewage  itself,  for  experience  has  shown  that  sludge 
which  has  been  poorly  handled  is  much  more  objectionable  than  the 
worst  sewage. 

DISPOSAL  OF  WET  SLUDGE. 

Fresh  wet  sludge  ordinarily  contains  more  than  90  per  cent  of 
water,  and  can  be  pumped  out  of  settling  tanks  in  the  same  way 
as  sewage  or  water.  It  would,  therefore,  seem  a  simple  matter  to 
get  rid  of  it  by  pumping  it  onto  low-lying  ground  and  allowing  it  to 
remain  there  with  the  hope  that  it  might  in  time  become  firm.  Such 
treatment  is  unfortunately  almost  always  without  success.  Sludge 
deposited  in  deep  ]a3^ers  does  not  dry,  and  the  ground  remains  wet. 
This  treatment  is  therefore  useful  only  when  the  sludge  is  spread 
out  in  very  thin  layers.  The  sludge  can  also  be  discharged  into 
shallow  trenches.  Under  these  conditions  the  sludge  dries  in  some 
weeks,  and  can  be  plowed  into  the  ground  for  agricultural  purposes. 
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The  sludge  thus  becomes  used,  as  it  were,  for  irrigation,  just  as  with 
sewage.  There  is  the  disadvantage,  however,  that  a  large  area  is 
necessary,  and  that  objectionable  odors  can  not  be  prevented. 

In  the  case  of  cities  located  near  the  ocean  the  problem  becomes 
simpler.  Such  cities  can  send  their  sludge  out  to  sea  in  ships  and 
allow  it  to  sink.  Since  it  becomes  necessary  to  carry  the  sludge  a 
considerable  distance  from  the  shore,  the  cost  of  this  method  of 
disposal  is  quite  high,  and  it  is  very  probable  that  some  of  the  cities 
which  have  been  using  this  method  of  sludge  disposal  could  now 
accomplish  the  desired  ends  more  cheaply  by  adopting  another 
method  of  disposal. 

In  general  one  can  say  with  assurance  that  the  cases  are  very  few 
where  it  is  desirable  to  dispose  of  sludge  in  a  wet  condition. 

DISPOSAL   OF   DRY   SLUDGE. 

As  soon  as  sludge  has  been  properly  dried,  it  has  lost  most  of  its 
objectionable  characteristics.  In  any  case,  dry  sludge  can  be  used  as 
easily  for  agricultural  purposes  as  other  kinds  of  fertilizer.  Its  value, 
however,  for  agricultural  purposes  depends  more  on  its  physical 
characteristics  than  on  its  fertilizing  value. 

Dry  sludge  can  also  be  used,  just  as  well  as  ordinary  earth,  for 
filling  low  land.  In  almost  every  case  this  method  of  disposal  is  the 
most  economical,  if  it  is  not  possible  to  use  the  sludge  for  agricultural 
purposes.  To  cities  which  use  their  refuse  for  filling  this  method 
of  sludge  disposal  is  particularly  adaptable,  because  the  dry  sludge 
has  a.  volume  of  only  about  one-fifth  of  that  of  the  city  refuse,  and, 
if  a  city  has  suflEicient  ground  for  dumping  its  refuse,  there  will  also 
be  sufficient  area  for  the  sludge. 

In  cities  where  the  refuse  is  burnt,  consideration  should  be  given 
to  the  possibility  of  burning  the  dry  sludge  with  the  refuse.  In  such 
an  event,  however,  there  is  the  danger  that  the  slag  will  not  be  so 
good.  In  addition  to  the  incineration  of  sludge  other  methods  of 
artificial  disposal  of  dry  sludge  are  not  worth  considering;  such,  for 
example,  as  using  it  for  the  production  of  gas  or  for  the  extraction 
of  the  fats  contained  in  it. 

As  incineration  is  carried  out  on  a  large  scale  in  only  one  instance 
(Frankfurt  am  Main),  it  may  be  concluded  that  for  the  disposal  of 
dry  sludge  there  are  left  only  the  two  natural  methods,  namely,  its 
use  for  agricultural  purposes  and  for  the  filling  of  low  land. 

METHODS   OF   DRYING. 

From  what  has  already  been  said,  we  may  conclude  that  the  best 
system  of  sludge  disposal  is  that  in  which  the  sludge  is  first  dried. 
There  are,  of  course,  difficulties  connected  with  this  drying. 
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Science  has,  up  to  the  present  time,  interested  itself  principally  in 
artificial  methods  of  drying.  Of  first  importance  in  this  connection 
is  the  pressing  of  sludge,  which  has  been  used  for  many  years  in 
England.  The  excess  water  in  the  sludge  is  pressed  out  through 
filter  cloths.  Sewage  sludge  can  be  pressed  only  when  it  is  properly 
treated,  for  example,  with  lime  or  coal  powder.  This  system  is  a 
good  one,  and  for  the  foregoing  reason  is  especially  applicable  to 
chemical  precipitation  works,  where  the  chemicals  necessary  for  the 
precipitation  are  added  to  the  sewage.  The  cost  of  the  system  is, 
however,  so  high  that,  outside  of  England,  it  has  been  very  little  used. 

In  comparison  with  sludge  pressing  the  centrifugal  drying  ma- 
chines used  in  Germany  (Frankfurt  and  Hannover)  are  a  step  in 
advance,  since  the  fresh  sludge  is  handled  without  the  addition  of 
chemicals.  There  is,  however,  the  serious  disadvantage  that  the  water 
separated  from  the  sludge  is  much  more  objectionable  than  in  the  case 
of  sludge  pressing.  This  water  contains  a  very  large  part  of  the 
organic  matter  of  the  sludge. 

A  more  natural  treatment  and  one  especially  applicable  for  small 
plants,  is  the  mixing  of  the  wet  sludge  with  drying  matter,  which 
absorbs  the  moisture.  Refuse  and  street  cleanings  are  especially 
applicable  for  this  purpose,  if  the  sludge  is  to  be  used  for  agricultural 
purposes. 

The  simplest  of  all  methods  of  drying  is  just  to  discharge  the  sludge 
upon  a  drying  bed,  which  should  consist  of  10  inches  of  porous  ma- 
terial, with  a  perfectly  horizontal  surface,  and  underlaid  with  drain 
pipes  laid  approximately  12  feet  from  center  to  center.  It  must  not 
be  forgotten  that  there  should  be  spread  over  the  surface  of  the  bed 
a  thin  la5''er  of  fine  sand,  w^hich  will  have  to  be  frequently  renewed. 

This  simple  natural  arrangement  for  drying  was  formerly  very 
little  used,  because  all  attempts  to  drain  fresh  sludge  were  unsuc- 
cessful. The  sludge  must  first  be  made  drainable.  Without  ques- 
tion this  can  be  done  by  artificial  means,  with  the  addition  of  lime 
or  coal  powder,  in  the  same  way  as  with  sludge  pressing.  But  all 
these  methods  of  drying  are  uneconomical. 

Automatically  the  sludge  becomes  drainable  while  undergoing  a 
process  of  natural  decomposition.  We  have  known  this  fact  for  a 
long  time  from  the  "  septic  tanks,"  through  which  the  sewage  slowly 
flows,  and  as  a  result  of  it  being  in  contact  with  the  decomposing 
sludge  becomes  itself  foul  and  smells.  In  comparison  with  these 
septic  tanks  a  step  in  advance  was  made  by  separating  the  decom- 
posing sludge  from  the  flowing  sewage  by  removing  it  into  a  separate 
tank. 

This  idea  of  separate  sludge  decomposition  was,  so  far  as  I  know, 
first  brought  forward  by  Mr.  H.  W.  Clark,  of  Boston,  in  the  year 
1899.     It  was  not  possible,  however,  in  the  experiments  made  by  Mr. 


Imhoff.]  METHODS   OF   SLUDGE  DISPOSAL.  395 

Clark,  as  well  as  in  other  places,  to  effect  in  a  separate  sludge  tank 
as  good  a  decomposition  as  with  the  ordinary  septic  tanks. 

The  first  success  along  these  lines  was  made  in  the  year  1906  at 
the  sewage  disposal  works  of  the  Emscher  Genossenschaft  in  Essen. 
The  type  of  works  referred  to  is  spoken  of  as  the  Emscher  tank-, 
a  special  type  of  double-deck  tank,  which  consists  of  an  ordinary 
settling  chamber  and  a  sludge  decomposition  chamber  below,  through 
which  there  is  no  flow. 

After  a  short  ripening  time  there  was  found  in  these  sludge  de- 
composing chambers  a  sludge  black  in  color  and  with  a  slight  odor 
of  tar.  In  spite  of  small  water  content,  ordinarily  of  about  75  per 
cent,  the  sludge  flowed  easily  through  pipes,  and  when  spread  upon 
a  drying  bed  to  a  depth  of  10  inches  became  firm  and  spadable  in  a 
few  days.  The  decomposition  was  practically  odorless  and  the 
sewage  flowing  out  of  the  settling  chamber  was  totally  unaffected 
by  the  decomposition  of  the  sludge. 

Since  we  know  that  it  is  possible  with  separate  sludge  chambers 
to  have  the  principal  advantage  of  the  septic  tank,  namely,  the 
drainability  of  the  sludge,  the  septic  tanks  have  lost  their  importance. 
Their  disadvantages,  especially  the  objectionable  odor  of  the  effluent, 
render  them  impossible  for  many  purposes.  They  are  to-day  suit- 
able only  for  very  small  plants. 

In  most  cases  it  is  desirable  to  keep  the  sewage  fresh,  or,  in  other 
words,  to  treat  it  in  ordinary  settling  chambers  and  to  remove  into 
a  separate  chamber  only  the  sludge,  which  requires  decomposition, 
in  order  that  it  can  be  easily  drained  and  dried.  It  is  not  to  be 
assumed  that  the  Emscher  tank  is  the  only  arrangement  for  bring- 
ing about  these  results.  It  is  possible,  without  question,  to  bring 
about  the  natural  decomposition,  which  takes  place  in  Emscher 
tanks,  with  any  properlj^  built  tank  filled  in  the  right  way  with 
sludge  and  operated  according  to  certain  principles.  I  do  not  yet 
know  of  any  plants  with  separate  sludge  tanks,  however,  where 
exactly  these  results  have  been  obtained.  And  it  seems  to  me  that 
all  possible  scientific  methods  of  bringing  about  these  results  with 
plants  in  which  the  sludge  is  pumped  from  the  settling  tanks  to 
special  decomposition  tanks  would  be  much  more  expensive  both  for 
construction  and  operation. 

Entirely  independent  of  these  technical  details,  it  can  be  said  that 
sludge  is  best  dried  upon  a  properly  built  drying  bed,  and  that  the 
proper  preliminary  treatment  of  the  sludge  is  its  decomposition  in 
separate  chambers  which  do  not  have  any  flow  of  sewage  through 
them. 

PRACTICAL  TESTS  OF  SLUDGE. 

In  the  sense  of  what  has  been  said,  good  sludge  may  be  considered 
as  sludge  which  dries  quickly  and  has  no  objectionable  odor.     The 
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following  information  shows  the  possibility  of  easily  determining  the 
character  of  sludge : 

Affearance  and  odor. — Good  sludge  is  black,  and  uniformly  granu- 
lar. It  moves  easily;  it  has  a  slight  odor  of  tar  or  burnt  rubber. 
Bad  sludge  is  gray,  full  of  fibers,  soapy,  sticky,  and  has  •a  bad  odor. 

Adhesiveness. — A  white  enamel-lined  dish  pan  is  filled  with  sludge 
and  then  emptied  so  that  only  enough  sludge  remains  to  just  cover 
the  surface  of  the  enamel.  Good  sludge  will  separate  itself  at  once 
from  the  water,  so  that,  in  10  or  15  seconds,  the  surface  is  broken  up 
by  white  lines.  Bad  sludge  sticks  to  the  entire  surface.  This  experi- 
ment is  especially  important,  because  it  gives  the  information  at 
once. 

Gas  content. — Newly  withdrawn  sludge  is  placed  in  a  measuring 
glass  to  a  height  of  1  foot.  After  6  hours,  good  sludge  separates 
itself  from  the  water,  which  collects  below  the  sludge.  With  bad 
sludge,  the  water  collects  on  top. 

DraiThobility . — Sludge  is  placed  on  a  sand  filter  to  a  depth  of  10 
inches.  In  the  case  of  good  sludge,  considerable  clear  water  will 
drain  out  in  the  first  few  hours.  In  3  days,  during  dry  weather,  it 
will  be  firm  and  spadable.  With  bad  sludge,  only  a  small  amount  of 
water  drains  out  of  the  sludge,  and  this  takes  place  very  slowly. 

CONCLUSION. 

The  two  best  methods  of  disposal  of  sludge  are  (1)  its  use  for 
agricultural  purposes,  and  especially  (2)  filling  of  low  land. 

In  both  cases,  the  sludge  must  first  be  dried,  and  this  is  best  effected 
upon  a  drying  bed  after  the  sludge  has  decomposed,  in  an  inoffensive, 
odorless  manner,  in  a  separate  tank  through  which  sewage  does  not 
flow. 

DISCUSSION. 

Rudolph  Hering  :  As  Dr.  Imhoff  has  taught  us  how  to  dispose  of 
sewage  sludge  in  an  inoffensive  manner,  after  almost  half  a  century's 
vain  trials  to  accomplish  that  end,  his  paper  is  of  unusual  interest 
and  importance. 

The  difficulties  heretofore  have  been,  partly,  a  very  slow  natural 
drying  of  the  sludge,  sometimes  requiring  over  a  year,  and  a  corre- 
sponding retention  of  its  offensive  condition.  This  was  due  to  the 
tendency  of  sludge  to  hold  water  by  capillary  absorption  into  the 
fine  pores  of  the  putrescible  organic  matter  constituting  a  large  part 
of  it.  The  actual  putrefaction  of  this  organic  matter,  except  immedi- 
ately at  the  surface,  would  take  place  because  of  the  lack  of  an 
excess  of  free  oxygen. 

The  process  described  in  the  paper  produces  for  the  first  time  a 
quick-drying  material  and  no  objectionable  odors.  The  sludge  is 
first  separated  from  the  liquid  and  separately  decomposed,  as  was 


DISCUSSION.  397 

tirst  tried  by  Dibdin  in  secondary  tanks  at  Pimlico  Pumping  Station, 
London,  in  1884. 

The  sludge  is  separated  in  double-decked  tanks,  the  lower  one 
being  under  water,  and  both  are  somewhat  similar  to  those  first  used 
by  Travis,  at  Hampton  in  1900.  Both  the  Dibdin  and  the  Travis 
methods,  however,  still  produced  very  offensive  sludge. 

Inoffensive  sludge  was  first  produced  by  Dr.  Imhoff,  in  the  new 
Emscher  tanks,  in  1906,  by  allowing  no  sewage  whatever  to  flow 
through  the  lower  of  the  two  superimposed  tanks  where  the  sludge 
decomposition  was  taking  place.  This  practical  exclusion  of  flowing 
fresh  sewage  in  the  lower  chamber  allows  the  sludge  to  be  inoffen- 
sively decomposed.  It  is  found  that  substantially  the  only  classes  of 
bacteria  which  remain  present  and  active  in  a  ripened  tank  are  those 
which  produce  marsh  gas  and  carbon  dioxide  gas,  both  of  which  are 
inodorous.  The  other  classes  seem  to  have  been  eliminated.  After 
a  few  months  the  putrescible  organic  matter  has  thus  disappeared 
from  the  sludge,  so  that  when  withdrawn  and  exposed  to  the  air  it 
no  longer  becomes  offensive. 

This  long-desired  condition  is  accompanied  by  the  further  great  ad- 
vantage that,  being  deprived  of  the  fine  organic  matter,  the  sludge  has 
become  porous,  by  the  generated  and  compressed  gases  and  is,  there- 
fore, easily  drainable,  which  permits  its  drying  within  a  few  days. 

The  process  described  by  its  discoverer,  therefore,  constitutes  the 
most  important  advance  made  in  sewage  treatment  and  disposal  for  a 
number  of  years,  as  it  obviates  the  offensive  odors  heretofore  in- 
separable from  sludge  disposal,  and  reduces  the  bulk  of  sludge  to  be 
handled  and  disposed  of  to  quite  a  small  fraction,  sometimes  to  one- 
eighth,  of  what  heretofore  was  found  necessary. 

The  first  American  experiments  with  the  new  process  were  made 
at  Philadelphia,  by  the  Bureau  of  Surveys,  and,  in  Chicago,  by 
the  Sanitary  District.  More  recently  an  experiment  on  a  practical 
scale  has  been  made  at  Worcester,  Mass.  In  all  of  them,  although  the 
sewage  differs  materially,  inoffensive  sludge  has  been  economically 
produced  by  natural  means. 

Dr.  Karl  Imhoff:  When  an  Emscher  tank  is  put  into  operation, 
it  must  first  pass  through  the  ripening  period.  At  the  end  of  this 
period,  the  evolution  of  gas  is  very  strong,  and  the  sludge  is  not  yet 
sufficiently  decomposed.  Sludge  which  is  not  yet  decomposed  is 
sticky,  and  that  makes  it  difficult  for  the  gas  bubbles  to  penetrate  it. 
Therefore,  it  is  possible  that  large  masses  of  sludge  will  rise  in  the 
decomposing  chamber,  and  that  it  will  be  necessary  to  temporarily 
draw  off  some  of  the  floating  sludge.  As  soon  as  the  ripening  period 
has  passed,  the  sludge  has  lost  its  stickiness,  and  allows  the  gases  to 
easily  pass  through  it.  Unless  grave  errors  in  operation  have  been 
made,  the  sludge  then  rests  permanently  at  the  bottom. 


DISPOBAL  OF   CITY   REFUSE 

Rudolph  Herino,  D.  Sc,  Consulting  Engineer,  New  York  City. 

INTRODUCTION. 

The  ways  and  means  of  disposing  of  a  city's  refuse  have  received 
much  attention  and  some  progressive  development  during  the  last 
quarter  of  a  century,  on  account  of  the  increasing  tendency  to  give 
more  study  than  before  to  city  sanitation  and  cleaning,  and  on 
account  of  the  rapid  growth  of  cities  and  of  the  correspondingly 
increased  mass  of  rejected  matter  to  be  dealt  with. 

England  led  the  way,  by  combining  most  of  the  different  classes  of 
refuse  into  one  compound,  and  taking  it  to  furnaces  for  incineration. 
This  destruction  by  fire,  under  proper  manipulation,  could  be  effected 
without  offensiveness,  and  left  only  clinker  and  ashes  which  could  be 
utilized  for  various  purposes.  The  high  temperature  of  combustion, 
necessary  for  the  desired  destruction  of  all  of  the  waste  organic  mat- 
ter, offered  the  further  possibility  of  utilizing  the  heat  for  steam  pro- 
duction. A  financial  return  from  the  two  products,  clinker  and 
steam,  materially  reduced  the  cost  of  disposal. 

America,  in  many  cities,  adopted  another  system.  It  was  recog- 
nized that  the  kitchen  or  food  wastes,  called  garbage,  were  valuable, 
when  fresh,  as  food  for  pigs.  The  domestic  garbage  in  many  of  the 
smaller  cities,  and  the  hotel  garbage  of  the  larger  cities,  have  there- 
fore been  and  still  will  be  profitably  utilized  in  this  way.  It  was  also 
found  that  the  garbage  of  a  number  of  large  cities  in  the  United 
States  contained  a  large  amount  of  vegetable  and  animal  oils  and 
grease  which  it  was  profitable  to  extract  and  sell  at  good  figures. 
Private  companies  were  formed  to  engage  in  this  business,  which  is 
now  called  garbage  reduction,  and  many  of  the  largest  American 
cities  have  works  for  the  obtaining  of  this  oil  and  grease,  and,  as  a 
by-product,  a  fibrous  material  called  tankage,  which  is  sold  as  a  filler 
for  fertilizers. 

Garbage  feeding  and  reduction,  however,  leave  all  the  other  parts 
of  a  city's  refuse  still  unprovided  for,  and  other  means  are  required 
for  their  proper  disposition.  Such  other  means  are  incineration, 
burial  and  plowing  into  land,  and  land  making  by  dumping. 

Public  hygiene  demands  that  all  classes  of  city  refuse  be  disposed 
of  in  a  manner  to  prevent  disease  and  nuisance.  Public  economy  de- 
mands that  this  be  done  at  the  least  expense  to  the  community.  The 
subject  must  therefore  be  treated  from  these  two  aspects,  and  a  broad 
discussion  requires,  first,  an  analysis  of  a  city's  refuse,  giving  con- 
sideration to  each  class,  as  to  its  liability  to  transmit  disease  and 
cause  nuisance,  or  both,  and,  secondly,  a  knowledge  of  the  practicable 
means  for  collecting  and  disposing  of  all  the  refuse  in  the  most  effi- 
cient and  economical  manner. 
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The  classes  into  which  city  refuse  may  be  divided  are  as  follows: 

Ga7'hage.—This  material  consists  chiefly  of  the  food  waste  from 
kitchens,  markets,  and  slaughterhouses,  and  is  rejected  animal  and 
vegetable  matter  in  solid  and  partly  liquid  form.  Within  a  few 
days,  depending  chiefly  upon  the  temperature,  it  enters  into  putre- 
faction and  becomes  offensive.  It  contains  from  1  to  4  per  cent  of 
oils  and  grease,  averaging  in  American  cities  about  3  per  cent,  but 
in  European  cities  it  rarely  exceeds  1  per  cent.  If  it  does  not  con- 
tain condemned  food,  the  sanitaiy  dangers  of  garbage  lie  in  the 
opportunities  it  gives  for  fly  breeding. 

Dead  animals. — In  large  cities  these  are  generally  utilized  for  the 
profit  derived  from  the  sales  of  oils,  grease,  hides,  and  bones.  The 
sanitary  dangers  lie  in  possible  infection  and  offensiveness. 

Night  soil. — This  refuse  is  either  dumped  into  sewers  or  utilized 
as  manure.  If  dumped  into  sewers,  it  is  dealt  with  as  it  would  be  if 
directly  discharged  into  them  as  sewage  at  the  point  of  origin. 

Manure. — When  it  is  economical  to  utilize  manure  for  agriculture, 
this  is  done.  Otherwise,  it  is  incinerated,  or,  as  in  the  cities  of  the 
Central  West  of  the  United  States,  it  is  frequently  wasted  by  dump- 
ing. Agricultural  use,  under  proper  precautions,  is  a  sanitary  one, 
and,  where  economical,  it  is  usually  practiced. 

Street  sweepings. — This  material  varies  in  composition  with  the 
kind  of  pavement  and  traffic  and  the  distance  from  unpaved  roads. 
In  Europe  it  is  generally  utilized  for  agricultural  purposes,  while  in 
America  it  is  generally  wasted  by  dumping,  only  a  small  fraction  of 
the  cities  using  it  in  agriculture  or  incinerating  it.  From  the  hygienic 
point  of  view,  the  dust  is  the  most  objectionable  accompaniment. 

Ashes. — This  material  is  either  utilized  for  road  or  land  making,  or, 
if  combined  with  garbage,  for  incineration,  because  it  contains  un- 
burnt  coal,  varying  from  about  3  per  cent  in  Berlin  to  nearly  30  per 
cent  in  England  and  averaging  about  25  per  cent  in  the  United 
States.  The  dust  is  its  most  objectionable  hygienic  feature.  In  those 
American  cities  where  oil  and  natural  gas  are  used  for  fuel  it  is  not 
practicable  to  count  on  any  unburnt  coal  in  ashes  for  garbage  incin- 
eration. 

Rubbish. — This  consists  of  the  miscellaneous  material  which  is  not 
comprised  in  the  above-mentioned  six  groups.  It  is  made  up  chiefly 
of  wood,  paper,  straw,  rags,  metals,  sweepings,  and  the  like,  and  of 
trade  refuse.  Its  most  objectionable  parts  are  the  dust  and  disease 
germs  which  it  may  contain. 

For  the  purpose  of  this  discussion  it  may  be  most  expeditious  to 
divide  the  entire  subject  into  three  parts,  taking  up,  first,  the  sanitary 
aspects,  including  the  prevention  of  disease  and  nuisance,  secondly, 
the  financial  aspects,  and,  thirdly,  the  final  conclusions  resulting  from 
the  entire  discussion. 
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SANITARY  ASPECTS. 

The  following  table  conspicuously  indicates  the  sanitary  methods 
by  which  all  of  the  various  classes  of  refuse  may  be  safely  treated : 

Sanitary  methods  of  refuse  disposal. 


Refuse. 

Incineration. 

Reduction. 

Burial  or  plowing 
into  ground. 

Dumping. 

Feeding. 

Garbage 

Steam    and 

ashes. 
do 

Grease  and  fer- 

tihzer. 
do 

Decomposition  and  fer- 
tilizer. 
do 

Food  for  pigs. 

Dead  animals. . 

Night  soil 

do...... 

do 

\f!^nnrfi 

do 

.  do 

Land  mak- 
ing.i 
.  do.i 

street  sweep- 
ings. 
Ashes 

do 

do                    ... 

Steam  and 
clinker. 

Steam  and 
ashes  with 
or  without 
prior  pick- 
ing. 

do.» 

Rubbish 

do.i 

^Not  always   advisable. 

Incineration^  it  will  be  seen,  can  dispose  of  all  classes  without 
exception.  It  is  the  method  almost  exclusively  preferred  in  Europe, 
especially  where  ashes  contain  a  high  percentage  of  unburned  coal. 
It  is  a  method  which  will  cause  the  destruction  by  fire  of  all  disease 
germs  and  of  all  dead  organic  matter  that  might  be  subject  to  decom- 
position, to  breeding  insects,  and  be  a  nuisance. 

There  can  hardly  be  a  question  that  among  the  various  available 
methods  for  disposing  of  the  entire  city  refuse,  incineration,  if  the 
heat  is  maintained  at  a  sufficiently  high  temperature,  gives  the  best 
assurance  of  a  rapid  destruction  of  pathogenic  bacteria  and  avoid- 
ance of  nuisance  caused  by  the  putrefaction  of  organic  matter.  It 
is  therefore  preferred,  unless  financial  considerations  weigh  too 
heavily  against  it.  For  the  final  disposal  of  rubbish,  it  is  the  only 
thoroughly  satisfactory  method. 

It  has  been  the  custom  for  centuries  to  allow  a  picking  over  of  the 
rubbish,  whether  on  streets  or  on  dumps.  Within  the  last  quarter 
of  a  century  there  have  been  arrangements  in  a  number  of  cities  for 
picking  out  of  the  rubbish  and  selling  rags,  paper,  wood,  glass  bot- 
tles, and  metals.  It  has  been  found  profitable,  in  some  cities,  to 
engage  in  this  business.  London,  Paris,  Berlin,  and  other  European 
cities  have  more  or  less  countenanced  the  custom.  In  New  York, 
Boston,  Buffalo,  and  other  American  cities  it  has  also  been  practiced. 

On  the  other  hand,  considerable  opposition  has  arisen  to  the  prac- 
tice. It  has  been  pointed  out  that  among  all  of  the  various  classes 
of  city  refuse  there  is  none  more  likely  than  the  general  rubbish  to 
contain  pathogenic  bacteria.     Discarded  bedding  and  furniture,  the 
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sweepings  and  the  dust  from  sick  rooms  usually  find  their  way  into 
the  general  rubbish.  It  is  therefore  not  unlikely  that  some  of  the 
matter  picked  out  has  been  infected  by  and  still  retains  pathogenic 
organisms.  Although  there  does  not  seem  to  have  been  a  well-authen- 
ticated case  of  disease  transmission  through  well-organized  rubbish 
picking  there  can  be  no  assurance  that  such  will  not  occur.  And 
there  is  the  further  aspect  that  the  moderate  profit  to  be  gained  from 
such  picking  might  well  be  relinquished,  in  view  of  the  assurance 
against  a  possible  source  of  disease  and  the  abolition  of  what  must 
be  considered  a  filthy  trade.  For  these  our  modern  communities, 
in  the  endeavor  to  clean  up  their  cities,  should  be  quite  willing  to 
pay  the  price. 

Reduction  is  practiced  in  large  cities  for  the  treatment  of  garbage 
and  dead  animals.  If  the  works  are  properly  designed  and  carefully 
as  well  as  intelligently  operated,  there  should  be  no  danger  whatever 
of  transmitting  disease  germs.  The  material  is  subjected  to  a  high 
temperature  sufficiently  long  to  abstract  all  the  oils  and  grease,  and 
therefore  incidentally  to  destroy  all  pathogenic  bacteria. 

There  is  great  fear,  however,  when  conducting  this  process,  of  creat- 
ing a  nuisance.  Owing  to  the  ease  with  which  garbage  enters  the 
state  of  putrefaction,  it  is  necessary  to  keep  reduction  works  scrupu- 
lously clean.  And  owing  to  the  unpleasant  odors  apt  to  arise  at  the 
works  it  is  necessary  to  have  good  ventilation  and  also  a  subsequent 
treatment  of  some  of  the  vapors  and  liquids  which  result  from  the 

process. 

These  contingencies  of  the  reduction  process  make  it  advisable  to 
locate  the  works  in  a  neighborhood  where  the  possibility  of  occasional 
unpleasant  odors  would  not  materially  injure  the  value  of  adjoining 

property. 

Burial  or  plowing  into  the  ground  is  practiced  in  cities  where 
works  of  incineration  or  garbage  reduction  are  impracticable  or 
expensive  and  where  this  method  is  limited  to  all  classes  of  refuse, 
except  ashes  and  rubbish,  for  which  a  subsurface  disposal  has  no 
advantage.  It  is  the  method  which  is  practiced  by  the  city  of  Berlin 
and  some  other  large  cities  in  central  and  eastern  Germany,  and  in  a 
large  number  of  small  cities  in  Europe  and  America.  By  burial  or 
plowing  into  the  soil  the  disease  germs  perish,  and  the  decomposition 
of  the  organic  matter  is  gradually  accomplished  under  conditions 
which  do  not  cause  a  nuisance.  After  one  to  five  yeare  a  complete 
decomposition  has  taken  place,  and  the  soil  can  be  used  over  again  for 
the  same  purpose. 

Dumping  for  land  maJdng  is  practiced  in  cities  for  the  disposal  of 
manure,  street  sweepings,  ashes,  and  rubbish.  This  disposition,  how- 
ever, can  not  be  indorsed  without  reserve  as  being  sanitary  under 
all  conditions.     Manure  and  street  sweepings,  although  thus  disposed 
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of  in  many  of  the  western  cities  in  America,  may,  by  fly  breeding,  be 
an  indirect  cause  of  disease  transmission.  Still  less  commendable  is 
the  dumping  of  rubbish,  because  this  is  most  apt  to  contain  disease 
germs  in  discarded  articles  and  sweepings  from  sick  rooms  and  hos- 
pitals. Unless  manure,  street  sweepings,  and  rubbish  can  be  incin- 
erated or  plowed  into  the  ground^  dumping  is  the  least  objectionable 
alternative;  but  special  care  must  be  given  to  the  prevention  of  fly 
breeding  and  in  covering  the  dumped  material  with  clean  earth. 

Care  should  also  be  taken  to  prevent  the  lighting  of  fires  in  the 
rubbish  dumps,  as  burning  under  such  circumstances  is  always  a 
source  of  nuisance. 

When  ashes,  which  are  the  best  refuse  material  for  this  purpose, 
are  used  for  dumping  and  land  making,  care  must  be  taken  to  prevent 
a  blowing  away  of  the  dust  by  the  wind,  as  this  usually  constitutes  a 
serious  nuisance. 

Dumping  into  rivers  or  at  sea  may  yet  be  mentioned,  but  it  must 
be  recognized  at  once  that  such  dumping  can  be  permitted  only  in  rare 
cases.  Garbage,  and  organic  matter  in  general,  when  dumped,  will 
float,  and  may  drift  to  the  shores.  The  other  and  heavier  matters, 
which  are  generally  mineral,  such  as  ashes  and  the  like,  will  sink,  and 
they  could  be  disposed  of  on  shore,  generally  without  objection. 
Dumping  of  any  refuse  into  large  bodies  of  water  is  not  to  be  consid- 
ered as  a  permanently  satisfactory  means  of  refuse  disposal. 

Feeding  to  pigs  of  garbage  separately  collected  from  dwelling 
houses,  hotels,  restaurants,  and  markets  is  practiced  in  most  small 
and  some  large  cities,  and  if  the  garbage  is  fresh,  collected  daily  and 
properly  handled,  there  can  be  no  reasonable  objection  to  this  method 
of  disposition,  as  no  disease  germs  are  expected  to  be  contained  in  our 
food  wastes. 

When  it  becomes  old  and  rotten,  and  when  it  contains  the  meats  and 
vegetables  that  have  been  condemned  by  health  authorities,  the  gar- 
bage must  naturally  not  be  fed  to  animals.  Old  garbage  is  also  sani- 
tarily dangerous  as  a  favorable  nidus  for  fly  breeding. 

When  garbage  is  either  not  fed,  or  is  old,  it  should  be  mixed  with 
ashes,  in  order  to  reduce  the  chances  for  fly  breeding,  and  to  hinder 
its  becoming  offensive  and  creating  a  nuisance. 

FINANCIAL  ASPECTS. 

After  having  stated  the  several  satisfactory  means  of  disposal  of 
the  different  classes  of  refuse,  which  will  not  allow  of  the  dissemina- 
tion of  disease  or  the  creation  of  nuisance,  we  must  now  consider  the 
cost  of  carrying  them  out,  because  upon  the  cost  will  finally  depend 
the  selection  of  the  most  suitable  process  for  any  particular  locality. 

When  considering  the  financial  aspects,  we  should  not  follow  the 
former  method  of  limiting  the  cost  to  that  of  final  disposition.    We 
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might  just  as  well  say,  offhand,  that  the  cheapest  disposition  is  shal- 
low burial  or  dumping  far  out  at  sea.  Yet  it  may  cost  a  city  much 
more  to  get  the  refuse  delivered  to  such  probably  satisfactory  points 
of  disposal  than  to  save  in  the  cost  of  such  transportation  and  add 
in  the  cost  of  some  treatment.  It  was  found,  in  one  large  American 
city,  that  although  the  reduction  process  was  itself  cheaper  than  the 
incineration  process,  as  a  whole  proposition  it  was  cheaper  to  adopt 
incineration,  when  the  costs  of  collection  and  transportation  were 
included  in  the  estimates. 

Therefore,  before  recommending  a  method  of  refuse  disposal  for  a 
city  we  should  exam.ine  into  and  estimate  the  cost  of  collection  and 
transportation  as  a  necessary  part  of  the  entire  work  of  disposal. 

For  tlie  reduction  s^'stem,  when  it  becomes  necessary  or  desirable  to 
collect  garbage  separately  from  the  other  refuse,  or  when  it  is  de- 
sirable to  utilize  ashes  for  filling  in  land,  dead  animals  for  producing 
salable  articles,  and  when  night  soil  is  to  be  added  to  the  city  sewage, 
it  will  be  necessary  to  collect  separately,  at  different  times  and  with 
different  means,  the  different  classes  of  refuse  thus  to  be  disposed 
of.  For  the  incineration  system,  when  most  of  the  refuse  can  be 
collected  and  disposed  of  together,  no  such  separation  is  necessary. 

Further,  a  separate  collection  of  garbage  may  have  to  be  made 
daily,  or  every  two  days;  whereas  for  a  collection  of  some  other 
materials  once  a  month  would  be  sufficient. 

The  collection  may  be  made  by  horse  and  wagon,  bj'  motor  wagons, 
and  by  odorless  excavators  or  other  special  apparatus. 

The  cost  of  the  collection  may,  therefore,  greatly  vaiy  with  the 
necessities  of  final  disposal  for  each  class,  with  the  method  of  treat- 
ment, and  with  the  frequency  and  character  of  the  collection.  This 
cost  will  be  an  integral  part  of  the  entire  cost,  and  should  be  con- 
sidered as  carefully  as  any  of  the  other  parts.  A  separate  system  of 
collecting  all  of  the  refuse  will  generally  be  more  expensive,  more 
complicated,  and  less  convenient  at  the  house  than  a  combined  system 
of  collecting. 

Therefore,  to  ascertain  the  true  cost  of  a  complete  system  of  refuse 
disposal,  we  should  ascertain  the  annual  cost  of  collection  from  the 
house,  or  point  of  origin,  to  the  point  of  final  disposal,  together  with 
the  annual  cost  of.  the  treatment  itself,  and  of  the  disposition  of  the 
products.  This  annual  cost  should  comprise  the  interest  on  the 
investments  for  both  the  collecting  and  disposal  plants,  a  proper 
percentage  for  depreciation  and  repairs,  and  the  entire  operating 
expenses. 

To  balance  the  expense  for  such  a  system  of  disposal,  it  is  necessary 
to  credit  it  with  whatever  revenue  can  be  derived  from  the  disposition 
or  sale  of  the  products  obtained  therefrom,  and  with  the  sanitary 
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advantages  that  are  gained.  The  possible  credits  may  be  stated  as 
follows : 

Incineration  produces  steam,  clinker,  and  clean  ashes. 

Reduction  produces  oils,  grease,  and  fertilizer. 

Burial  or  plowing  into  the  soil  produces  a  slight,  if  any,  increase 
in  the  salable  value  of  the  land. 

Dumping  in  low  places  produces  an  increase  in  land  values. 

Feeding  produces  value  for  piggeries. 

Among  these  credits  incineration,  reduction,  and  feeding  bring  the 
largest  returns.  Steam  can  be  used  to  unload,  to  convey  the  refuse 
to  and  from  the  plant,  and  to  operate  most  parts  of  the  works.  It 
can  be  used  for  heating,  for  furnishing  power  to  plants  for  pumping 
water  and  sewage,  for  charging  storage  batteries,  and  for  making 
electricity,  ice,  and  other  products.  Because  the  refuse  is  not  a 
homogeneous  fuel  and  because  it  varies  in  different  seasons  and  in 
different  localities  of  the  same  city,  it  can  not  yield  as  high  a  return 
as  steam  produced  from  coal  or  other  good  fuel.  One  pound  of 
refuse  has  been  found  to  produce  from  one-half  pound  to  If  pounds 
of  steam.  But  it  will  be  useful  in  diminishing  the  cost  of  refuse 
incineration  to  that  large  extent. 

It  will  generally  be  possible  to  narrow  down  the  available  projects 
for  disposing  of  the  bulk  of  city  refuse  to  two  or  three.  As  an 
example,  and  calling  attention  only  to  the  principal  elements,  let  ns 
assume  that  the  question  of  economy  lies  between  general  incinera- 
tion, as  one  project,  and  the  reduction  of  garbage,  together  with  the 
incineration  of  most  of  the  other  parts  of  the  refuse,  as  the  other 
project.  Let  us  further  assume  that  dead  animals  will  in  both  cases 
be  separately  collected  and  disposed  of,  that  the  night  soil  of  outlying 
sections  of  a  city  will  in  both  cases  be  dumped  in  a  proper  manner 
and  at  a  proper  time  into  large  city  sewers,  and,  finally,  that  manure, 
street  sweepings,  ashes,  and  rubbish  must  be  incinerated,  there  being 
no  suitable  places  for  dumping  or  utilization. 

GENERAL  INCINERATION  WORKS. 

Locate  suitable  central  points  where  incinerators  can  be  built,  con- 
venient for  the  reception  of  refuse  and  the  delivery  of  steam  and 
clinker.  Estimate  the  annual  cost,  including  fixed  charges  and  opera- 
tion, as  follows :  First,  of  the  wagons  and  other  means  of  collecting 
from  house  to  works  all  garbage,  ashes,  and  rubbish  combined,  and, 
second,  of  the  works  for  incineration. 

The  sum  of  these  two  estimated  costs  will  give  the  probable  annual 
cost  of  the  entire  plant  from  origin  to  finish. 

This  sum  must  then  be  credited  with  the  annual  values  of  steam 
and  clinker,  these  being  the  products  derived  from  the  incineration. 
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The  result  will  be  the  net  annual  cost  to  the  city  of  collecting  and 
finally  disposing  of  the  above  parts  of  the  general  refuse. 

REDUCTION  AND  INCINERATION  WORKS. 

(A)  Locate  a  suitable  place  where  the  reduction  process  can  be  car- 
ried on  economically  and  conveniently  for  the  reception  of  the  gar- 
bage and  delivery  of  the  products,  with  a  capacity  to  serve,  if  prac- 
ticable, the  entire  city. 

Estimate  the  annual  cost,  including  the  fixed  charges  and  operation, 
as  follows:  First,  of  the  wagons  and  other  means  of  collecting  the 
garbage  from  house  to  works ;  second,  of  the  works  for  reduction. 

The  sum  of  these  two  estimated  costs  will  be  the  probable  annual 
cost  to  the  city  of  the  collection  and  reduction  of  the  garbage. 

This  sum  must  then  be  credited  with  the  annual  value  of  the  prod- 
ucts of  reduction,  as  derived  from  the  sale  of  oils,  grease,  and  fer- 
tilizers. The  result  will  be  the  net  annual  cost,  perhaps  profit,  of 
disposing  of  the  city's  garbage. 

(B)  Locate  suitable  central  points  where  incinerators  can  be  built, 
which  will  be  convenient  for  the  reception  of  ashes  and  iiibbish,  and 
delivery  of  steam  and  clinker.  Estimate  the  annual  cost,  including 
fixed  charges  and  operation,  as  above,  of  the  collection  and  works  for 
disposal  of  ashes  and  rubbish,  if  these  are  to  be  incinerated  together. 
If  only  the  rubbish  is  to  be  collected  and  delivered  for  incineration, 
then  there  should  be  added  the  cost  of  collection  and  final  disposition 
of  the  ashes  by  dumping. 

This  cost  should  again  be  credited  with  the  annual  value  of  the 
steam  and  clinker,  and  perhaps  of  the  landmaking  by  the  dumping 
of  ashes. 

By  adding  the  results  obtained  under  A  (reduction  of  garbage)  and 
B  (incineration  of  rubbish  and  ashes,  or  incineration  of  rubbish  and 
dumping  of  ashes)  we  obtain  the  total  net  annual  cost  to  a  city  of  col- 
lecting and  finally  disposing  of  the  above  parts  of  the  general  refuse. 

A  comparison  between  these  estimates  of  cost,  of  both  collection 
and  incineration  of  garbage,  ashes,  and  rubbish  as  one  project,  and 
of  both  collection  and  reduction  of  garbage  and  of  both  collection 
and  incineration  of  rubbish  and  dumping  of  ashes  as  the  other  proj- 
ect, will  indicate  the  most  economical  method  in  the  city  for  which 
these  cost  estimates  have  been  made. 

Such  a  procedure  of  ascertaining  the  least  cost  will  best  serve  the 
financial  interests  of  a  city.  It  becomes  practicable  thereby  to  select, 
among  the  several  satisfactory  systems  of  refuse  disposal,  the  one 
which  is  both  sanitary  and  the  least  expensive  to  the  communitj\ 
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CONCLUSIONS. 

The  best  method  of  disposing  of  a  city's  refuse  is  dependent  largely 
upon  local  conditions  which  must  be  carefully  considered  and  weighed 
before  the  most  suitable  system  can  be  selected. 

In  European  countries  there  seems  to  be  but  little  choice.  In  Eng- 
land and  western  Europe,  where  high-grade  coal  is  used,  incineration 
of  the  entire  refuse  appears  to  be  both  satisfactory  and  most  eco- 
nomical. In  central  Europe,  where  a  lower  grade  of  coal  is  used, 
plowing  in  and  burial  have  been  the  most  economical  processes, 
although  incineration  is  now  frequently  being  recommended  as  a 
more  satisfactory  and  a  more  permanent  solution  of  the  question. 

In  America  the  richness  in  grease  of  city  garbage,  the  wasteful- 
ness of  coal,  or  the  use  of  oil  and  natural  gas  for  producing  heat  and 
power  have  brought  about  such  different  conditions  in  different  cities 
that  the  European  method  of  general  incineration  does  not  in  all 
cases  yield  the  most  economical  method  of  refuse  disposal.  It  is  there- 
fore necessary  to  analyze  these  conditions  for  each  city,  to  consider 
singly  the  different  parts  of  the  general  refuse,  and  to  estimate  the 
combined  cost  of  collection  and  disposal  for  the  local  conditions,  as 
above  outlined,  in  order  to  determine  which  of  the  several  processes 
available  should  be  recommended  to  the  community. 


RAPPORT  SUR  LES  ORDURES  MENAGERES. 

M.  Emile  Keen,  Ingeuieur  civil;  Vice-Pi'?sident  du  Comit6  frangais:  PrSr 
sident  de  la  Societe  de  Medecine  publique  et  de  G6nie  sanitaire;  Delegu§  au 
Congres  par  le  Ministre  de  I'lnterieur ;  President  de  la  Delegation  f raugaise. 

La  question  des  ordures  menageres  a,  de  tout  temps,  preoccupe  les 
hygienistes  soucieux  d'assainir  les  agglomerations  humaines.  Mais 
ceux-ci  se  sont  toujours  heurtes  a  la  routine  ou  a  la  mauvaise  volonte 
de  ceux  dont  ils  voulaient  defendre  la  sante.  Et  I'on  pent  dire  que, 
si  la  plupart  des  hommes  comprennent  I'interet  qu'il  y  a  a  maintenir 
les  abris  des  animaux  domestiques  en  bon  etat  de  proprete,  ils  n'aper- 
?oivent  pas  le  plus  souvent  combien  il  est  necessaire  de  nettoyer  leurs 
propres  habitations. 

II  est  reconnu  depuis  longtemps  que  les  ordures  menageres  sont  sus- 
ceptibles  de  propager  les  maladies.  Or,  quelle  est  I'habitation  dans 
laquelle  il  n'a  pas  existe  ou  dans  laquelle  il  n'existe  pas  de  maladies 
contagieuses,  souvent  fort  graves? 

La  sante  publique  exige  done  non  seulement  que  les  habitations 
soient  debarrassees  le  plus  rapidement  possible  des  ordures  menageres, 
mais  elle  exige  egalement  que  ces  ordures  ne  puissent  etre  nuisibles 
une  fois  enlevoes  des  habitations. 
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La  question  se  presente  par  consequent  pour  les  municipalites  des 
grandes  villes : 

1°.  Collecte  des  ordures  menageres  dans  les  menages  et  a  I'interieur 
des  habitations,  de  faQon  que  les  procedes  employes  ne  puissent  nuire 
en  rien  a  la  sante  des  occupants. 

2°.  Enlevement  des  ordures  hors  des  habitations  et  transport  au 
loin  avant  tout  commencement  de  fermentation  et  sans  repandre  ni 
pou.ssieres,  ni  mauvaises  odeurs. 

3°.  Destruction  ou  utilisation  des  ordures  menageres,  de  telle  sorte 
que  la  sante  des  personnes  ne  puisse  avoir  a  soujffrir. 

J'etudierai  les  divers  modes  en  usage  pour  chacune  de  ces  ope- 
rations, en  indiquant  ceux  qui  me  paraissent  devoir  etre  particuliere- 
ment  recommandes. 

I.  Collecte. 

L'on  a  souvent  preconise  des  moyens  expeditifs  pour  fairs  dispa- 
raitre  les  ordures  menageres,  au  fur  et  a  mesure  de  leur  production, 
et  pour  eviter  d'en  avoir  a  f aire  la  collecte  dans  chaque  menage. 

L'un  de  ces  moyens  consisterait  a  pourA'^oir  toute  maison  de  tuyaux 
de  chute,  comme  your  les  matieres  de  vidange,  et  a  faire  evacuer  les 
ordures  vers  I'egout  a  I'aide  d'une  pression  d'eau  qui  les  y  chasserait. 

Ce  procede  n'a  pas  eu  de  succes ;  on  a  reconnu  en  effet,  d'une  part, 
qu'en  raison  de  leur  composition  meme  les  ordures  menageres  ne 
tarderaient  pas  a  obstruer  les  tuyaux  de  chute  et,  d'autre  part,  que  le 
volume  considerable  de  ces  ordures  finirait  par  boucher  egalement  les 
egouts  publics. 

D'autres  personnes  ont  recommande  I'incineration,  dans  le  menage 
meme,  au  moyen  d'un  fourneau  de  cuisine  construit  a  cet  effet.  Mais 
ce  procede,  evidemment  susceptible  de  rendre  de  grands  services  a 
I'hygiene,  ne  pent  etre  applique  que  dans  les  endroits  ou  le  fourneau 
de  cuisine  fonctionne  d'une  fagon  reguliere  et  non  dans  ceux  ou  la 
cuisine  se  fait  le  plus  souvent  au  gaz. 

D'ailleurs,  meme  si  l'on  employait  l'un  de  ces  procedes,  incinera- 
tion dans  le  menage  ou  escamotage  au  moyen  d'un  tuyau  de  chute,  il 
resterait  toujours  a  enlever  les  matieres  inert es  telles  que  la  ferraille, 
les  debris  de  vaisselle,  les  boites  en  metal,  etc. 

Mentionnons  egalement  une  methode  d'evacuation  en  usage  dans 
quelques  maisons  de  Paris:  Elle  consiste  en  une  conduite  speciale 
etablie  pour  la  descente  des  ordures  menageres;  a  chaque  etage  est 
menagee  une  ouverture  munie  d'une  porte,  communiquant  a  une  petite 
chambre  ayant  la  forme  d'un  grand  entonnoir  raccorde  a  la  chute; 
avec  un  grand  clapet  de  retenue  place  sur  la  penetration  de  la  chute, 
qui  se  prolonge  jusqu'au-dessus  de  la  toiture  pour  la  ventilation.  Les 
detritus  jetes  dans  cette  chute  tombent  dans  un  recipient  place  au  bas. 
En  theorie,  ce  procede  a  pour  but  de  faire  disparaitre  les  ordures  du 
menage  avant  tout  commencement  de  fermentation,  mais  en  realite 
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on  evite  simplement  leur  transport  par  les  cages  d'escalier.  II  pent 
arriver,  en  pratique,  que  certaines  des  matieres  jetees  dans  cette 
descente  restent  collees  aux  parois,  fermentent  ensuite,  degagent  de 
mauvaises  odeurs  et  attirent  les  insectes  qui  deviennent  ainsi  un  grave 
danger  pour  les  habitants.  La  porte  du  reduit  ne  ferme  d'ailleurs  pas 
toujours  hermetiquement,  quelquefois  meme  elle  reste  ouverte.  Enfin 
la  chute  pent  se  trouver  obstruee,  des  detritus  peuvent  etre  repandus 
sur  le  palier.  de  sorte  que  ce  systeme  est  susceptible  de  devenir  tout-a- 
fait  anti-hygienique. 

Personnellement.  en  ce  qui  concerne  la  collecte  des  ordures  mena- 
geres  dans  les  menages,  j'estime  que  le  meilleur  precede  consiste  a 
recueillir  ces  ordures  dans  des  boites  en  tole  galvanisee  ou  en  toute 
autre  matiere  parfaitement  etanche. 

Apres  experience,  c'est  la  le  procede  qui  m'a  paru  le  plus  pratique 
et  celui  dont  il  est  le  plus  facile  d'assurer  le  bon  fonctionnement.  Les 
autres  systemes  sont  susceptibles  de  gener  les  locataires  par  leur  im- 
perfection ou  de  les  mettre  a  un  moment  donne  dans  I'impossibilite 
de  se  debarrasser  de  leurs  ordures  menageres  par  suite  de  I'obstruction 
ou  du  mauvais  fonctionnement  de  I'appareil  qu'ils  necessitent. 

II  est  bien  entendu  que  je  n'ai  en  vue,  dans  tout  ce  travail,  que 
les  agglomerations  importantes  et  nullement  les  campagnes  ou  les 
choses  sont  beaucoup  plus  simples  et  peuvent,  par  suite,  etre  solu- 
tionnees  avec  beaucoup  plus  de  facilite. 

Apres  la  collecte  des  ordures  dans  chaque  menage,  il  y  a  lieu  de  se 
preoccuper  de  la  collecte  generale  dans  la  maison. 

Pour  la  collecte  generale  dans  la  maison  I'on  pent  se  servir  de  divers 
procedes : 

1°.  Les  boites  de  chaque  menage  sont  deversees  dans  un  ou  plu- 
sieurs  recipients  suivant  I'importance  de  I'immeuble;  ces  recipients 
sont  necessairement  pourvus  d'un  couvercle  amovible  et  sont  chaque 
jour  vides  dans  les  voitures  d'enlevement. 

2°.  Un  autre  procede  consiste  a  recueillir  les  ordures  provenant 
des  boites  de  chaque  menage  dans  des  boites  d'une  construction  speciale 
et  uniforme,  fermees  d\me  facon  etanche  par  un  couvercle  approprie. 
Quand  la  collecte  generale  dans  la  maison  est  terminee.  Ton  ferme  les 
boites  au  moyen  de  ces  couvercles,  puis  le  service  d'enlevement  des 
ordures  menageres,  au  lieu  de  deverser  le  contenu  des  boites  dans  des 
voitures  speciales,  enleve  les  boites  elles-memes,  laissant  chaque  fois 
dans  I'immeuble  autant  de  boites  vides  qu'il  a  enleve  de  boites  pleines. 
Ce  procede  offre  toutes  les  garanties  necessaires  a  la  sante  publique 
et  serait  certainement  generalise  depuis  longtemps  deja  si  le  poids 
considerables  des  recipients  n'avait  pour  consequence  d'augmenter  les 
frais  de  transport  d'une  fagon  tres  notable. 

3°.  Enfin  le  procede  que  je  preconiserais  comme  pouvant  offrir 
toutes  les  garanties  necessaires  a  la  sante  publique,  tout  en  etant 
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beaucoup  plus  economique  que  le  precedent,  precede  que  j'ai  decrit 
dans  un  rapport  presente  a  la  Societe  de  medecine  publique^,  ce 
serait  I'emploi  de  sacs  appropries  a  la  circonstance. 

Le  poids  de  ces  sacs  serait  insignifiant  comparativement  a  leur 
contenu,  leur  enlevement  serait  des  plus  faciles  et,  dans  les  voitures 
chargees  de  Fenlevement,  ces  sacs  n'augmenteraient  que  fort  peu  le 
volume  des  ordures  menageres. 

L'enlevement  des  ordures  hors  de  la  maison  devrait  se  faire  pen- 
dant la  nuit,  si  Ton  adopte  le  systeme  consistant  a  deverser  directe- 
ment  les  recipients  dans  les  voitures.  Si  au  contraire  la  collecte 
generale  dans  la  maison  se  fait  dans  des  boites  fermees  d'une  facon 
etanche,  une  fois  la  collecte  terminee,  ou  dans  des  sacs  ficeles  apres 
avoir  ete  remplis.  il  n'y  a  aucun  inconvenient  a  ce  que  l'enlevement 
de  la  maison  ait  lieu  dans  la  matinee,  puisque  dans  ces  systemes  la 
projection  des  poussieres  sur  les  passants  n'est  pas  a  craindre. 

Je  suis  egalement  d'avis  que  les  recipients  d'immeubles,  quel  que 
soit  le  procede  adopte,  doivent  etre  enleves  dans  la  maison  meme  par 
le  service  d'enlevement.  Sous  aucun  pretexte  en  effet  les  recipients 
ne  devraient  etre  deposes  devant  les  immeubles  et  le  chiffonnage,  pas 
plus  dans  la  maison  que  sur  la  voie  publique,  ne  devrait  etre  tolere. 

II  va  enfin  de  soi.  que  les  recipients  d'immeubles,  quels  qu'ils  soient, 
doivent  etre  desinfectes  journellement.  Je  suis  egalement  d'avis  que 
l'enlevement  des  ordures  de  la  maison  doit  se  faire  chaque  jour  pour 
eviter  leur  fermentation. 

II.  Enlevement. 

La  collecte  generale  etant  faite  a  Tinterieur  de  chaque  immeuble 
de  la  fagon  que  j'ai  indiquee  plus  haut,  nous  arrivons  aux  procedes 
d'enlevement  des  ordures  menageres. 

Ces  procedes  different  naturellement  selon  la  localite,  les  facilites 
de  communication  et  les  moyens  dont  on  dispose. 

Dans  les  villes  a  rues  etroites.  tortueuses  ou  a  pente  trop  rapide,  ou 
les  voitures  ne  peuvent  circuler.  comnie  dans  la  plupart  des  villes  du 
Maroc,  par  exemple.  Fenlevement  des  ordures  se  fait  avec  des  anes 
portant  des  paniers  de  chaque  cote,  paniers  dans  lesquels  les  habitants 
deversent  ions  leurs  detritus.  Malgr^  ce  mode  primitif  d'enlevement, 
I'on  a  pris  dans  certaines  villes,  et  n(»tamment  a  Tanger,  la  precau- 
tion hygienique  de  couvrir  let.  ordures  d'une  toile  quand  les  paniers 
sont  pleins.  II  faut  dire  qu"a  Tanger  il  existe  une  commission  d'hy- 
giene  qui  tient  la  main  a  tout  ce  qui  pent  sauvegarder  la  sante  pub- 
lique dans  la  mesure  des  moyens  dont  elle  dispose.  Ailleurs,  I'on  s© 
sert  de  vehicules  plus  ou  moins  appropries  aux  circonstances. 

A  not  re  avis  il  est  essentiel  que  Tenlevenient  se  fasse  de  fa^on  a  ne 
pas  repandre  de  poussieres;  pour  cela  il  est  necessaire  que  le  vehicule 
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ne  soit  pas  trop  eleve  et  ne  depasse  pas  1  m.  40  ou  1  m.  50  de  hauteur 
au-dessus  du  sol,  a  I'endroit  ou  doit  se  faire  le  deversement. 

Les  voitures  devraient  etre  construites  de  telle  sorte  que  les  pas- 
sants  soient  a  I'abri  de  la  projection  des  debris  ou  des  poussieres  et 
de  maniere  que  les  ordures  soient  entierement  enfermees  dans  la  voi- 
ture  quand  le  chargement  de  celle-ci  est  termine.  On  peut  ainsi  tra- 
verser les  rues  d'une  ville  sans  danger  pour  ses  habitants. 

L'on  a  imagine  de  nombreux  types  de  voitures.  Je  ne  veux  pas  ici 
dire  quel  est  celui  qui  me  parait  le  meilleur  parce  qu'un  systeme  con- 
venant  fort  bien  dans  un  endroit  pourra,  bien  souvent,  ne  pas  con- 
venir  dans  un  autre. 

Je  me  contente  d'etablir  le  principe  que  la  caisse  d'une  voiture 
d'enlevement  doit  etre  en  tole  galvanisee,  const ruite  de  fagon  a  pou- 
voir  etre  chargee  et  dechargee  aisement;  je  pense  aussi  que  le 
dechargement  doit  se  faire  de  preference  en  basculant  la  caisse  de 
la  voiture  ou  en  ouvrant  le  fond  de  celle-ci.  II  faut  enfin  que  ces 
voitures  soient  pourvues  de  couvercles  dont  un  homme  puisse  aise- 
ment faire  seul  la  manoeuvre.  Elles  doivent  d'ailleurs  pouvoir  etre 
facilement  nettoyees,  leur  nettoyage  devant  obligatoirement  etre  fait 
chaque  jour. 

Quant  a  la  traction,  elle  doit,  a  mon  avis,  etre  mecanique,  seul  mode 
qui  permette  d'enlever  a  la  fois  un  gros  volume  d'ordures  et  de  les 
transporter  au  loin  avec  rapidite. 

II  existe  des  endroits  ou  les  voitures  sont  construites  de  telle  sorte 
que  la  caisse  peut  etre  aisement  enlevee  du  train  de  la  voiture  et 
deposee  sur  un  true  de  chemin  de  fer  pour  etre  transportee  au  loin. 

Mais  quand  il  s'agit  d'enlever  les  boites  ou  recipients  en  meme  temps 
que  les  ordures,  il  faut  naturellement  que  les  voitures  soient  con- 
struites d'une  fagon  appropriee  a  ce  mode  d'enlevement,  sur  les 
avantages  duquel  je  ne  saurais  trop  insister ;  car  il  est  a  tons  les  points 
de  vue  bien  superieur  a  I'enlevement  par  deversement,  aussi  bien  en  ce 
qui  concerne  la  sauvegarde  de  la  sante  publique  qu'au  point  de  vue 
de  la  rapidite  des  operations. 

Je  rappele  enfin  qu'il  y  aurait  interet  a  ce  que  les  ouvriers  de 
I'enlevement  aillent  chercher  les  recipients  a  I'interieur  meme  des 
immeubles  pour  eviter  que  ces  recipients  pleins  d'ordures  ne  soient 
deposes  sur  la  voie  publique  en  attendant  le  passage  des  vehicules. 

III.  Emploi,  Transformation  ou  Destruction  des  Ordures 

Menageres. 

J'ai  dit  que  la  question  des  ordures  menageres  comporte  trois  temps : 
1°  la  collecte  dans  la  maison;  2°  I'enlevement  ou  I'evacuation  des 
ordures  hors  de  la  maison  et  leur  transport  a  destination;  3°  I'utilisa- 
tion,  la  transformation  ou  la  destruction. 
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Que  faire  des  ordures  menageres,  une  fois  qu'on  les  a  enlevees? 

La  question  comporte  trois  reponses:  I'on  peut  les  utiliser  dans 
leur  etat  actuel,  les  transformer  ou  bien  les  detruire. 

En  ce  qui  concerne  I'utilisation,  il  est,  en  bien  des  endroits,  encore 
d'usage  de  transporter  les  ordures  en  dehors  des  agglomerations  et 
de  les  livrer  aux  agriculteurs  qui  les  utilisent  comme  engrais. 

Mais  les  ordures  telles  qu'elles  sortent  des  maisons  etant  melangees 
a  une  foule  de  matieres  inertes  plutot  nuisibles,  I'on  a  imagine,  depuis 
quelque  temps,  de  faire  mecaniquement  la  separation  ou  la  trans- 
formation des  ordures.  Des  usines  ont  ete  construites  a  cet  effet: 
I'on  y  transporte  les  ordures  et  I'on  en  separe  immediatement  les 
objets  metalliques,  les  debris  de  vaisselle,  etc. ;  le  reste  est  passe  dans 
des  broyeurs  d'ou  sortent,  d'une  part,  une  matiere  ayant  toutes  les 
apparences  du  terreau  et  que  I'on  vend  a  I'agriculture,  et,  d'autre 
part,  les  papiers  et  les  chiffons  qui,  ne  pouvant  se  reduire,  doivent 
etre  detruits  dans  un  four  d'incineration. 

L'on  a  egalement  propose  de  transformer  les  ordures  en  briquettes 
pouvant  servir  au  chauffage.  A  cet  effet  l'on  y  ajoute  un  peu  de  pous- 
siere  de  charbon  et  un  agglutinant. 

En  certains  endroits,  l'on  traite  les  gadoues  par  la  vapeur:  ces 
gadoues,  prealablement  triees,  sont  introduites  dans  les  cylindres  et 
soumises  a  Paction  de  la  vapeur  a  haute  pression.  Apres  quoi,  la 
matiere  est  passee  sous  des  presses,  sechee,  puis  broyee,  mise  en  sacs 
et  vendue  a  I'agriculture,  ainsi  d'ailleurs  que  le  liquide  extrait. 

L'on  peut  enfin  proceder  a  la  destruction  des  ordures  menageres 
au  moyen  de  leur  incineration  totale.  C'est  la,  a  mon  avis,  le  pro- 
cede  le  plus  rationnel  pour  sauvegarder  la  sante  publique.  En 
France  on  I'emploie  notamment  a  Rouen  et  au  Havre.  A  Paris 
meme,  les  mesures  necessaires  sont  prises  pour  pouvoir,  en  cas  de 
besoin,  incinerer  la  totalite  des  ordures  menageres  de  la  ville. 

En  dehors  des  procedes  indiques  ci-dessus,  il  existe  de  nombreux 
autres  moyens  pour  se  debarrasser  des  ordures,  mais  ils  sont  tons 
plus  ou  moins  prejudiciables  aux  cites  qui  les  emploient.  Ainsi,  dans 
certaines  villes,  on  transporte  les  ordures  directement  dans  un  cours 
d'eau  ou  dans  la  mer.  Ce  procede  a  le  grave  inconvenient  d'obstruer 
le  cours  d'eau  et,  quand  il  s'agit  du  deversement  dans  la  mer,  de  ne 
pouvoir  etre  utilise  pendant  lo  mauvais  temps.  D'autre  part  les  par- 
ties legeres  des  ordures  sont  renvoyees  a  chaque  maree,  enfin  les 
filets  des  pecheurs  sont  frequemment  abimes  par  certains  debris. 

En  d'autres  endroits  l'on  transporte  les  ordures,  depuis  de  nom- 
breuses  generations,  a  une  certaine  distance  de  la  ville,  oil  on  les  laisse 
pourrir  librement,  au  grand  detriment  de  la  sante  publique. 

Paris. — A  Paris,  ou  il  s'agit  d'enlever  et  de  transformer  environ 
2,000  tonnes  par  jour,  soit  pres  de  800.000  tonnes  par  ati.  le  probleme 
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des  gadoues  prend  une  enorme  importance.  On  n'a  pas  a  s'y  preoc- 
ciiper,  comme  dans  beaucoiip  de  grandes  villes,  de  la  necessite 
d'enlever  les  residus  de  la  voie  publique,  le  balayage  se  faisant  de  telle 
sorte  que  tons  ces  residus  sont  pousses  directement  dans  I'egout.  II 
n'est  done  question  a  Paris  que  d'ordures  menageres  auto-comburantes 
qui  sont  susceptibles  de  produire  une  certaine  force  motrice. 

Le  programme  se  resout  de  ia  maniere  suivante:  I'enlevement  doit 
se  faire,  a  tres  bref  delai,  au  moyen  de  camions  automobiles  pouvant 
enlever  12  metres  cubes  de  gadoues  et  les  transporter  rapidement  a 
I'usine  la  plus  rapprochee. 

Des  usines  construites  autour  de  Paris,  doivent  faire  le  broyage  des 
ordures  menageres  et  la  separation  des  chiflfons  et  des  papiers  qui  ne 
sont  pas  susceptibles  d'etre  transformes  par  les  machines.  Apres  le 
broyage  les  ordures  passent  par  un  cylindre  tamiseur  qui  rejette,  d'une 
part,  une  matiere  ressemblant  a  du  terreau  et  expulse,  d'autre  part, 
les  papiers  et  les  chiffons.  Le  terreau  est  expedie  a  la  culture  et  les 
papiers  et  chiffons  doivent  etre  brules.  Toutefois,  en  prevision  d'une 
grave  epidemic,  les  usines  sont  construites  de  telle  sorte  que  toutes 
les  ordures  menageres  de  la  ville  de  Paris  pourraient  etre  incinerees. 

La  chaleur  produite  par  I'incineration  des  parties  legeres  sera 
utilisee  a  la  production  de  la  vapeur  necessaire  pour  actionner  des 
dynamos  qui  serviront  comme  machines  de  secours  pour  aider  a  I'ele- 
vation  des  eaux  et  pour  transporter  au  loin  une  partie  des  eaux  usees 
de  la  ville. 

Quant  aux  camions  automobiles,  dont  il  a  ete  question  plus  haut.  ils 
sont  entierement  en  tole,  leur  longueur  totale  est  de  6  metres  et  leur 
largeur  de  2  metres.  Le  cube  total  est  de  12  metres,  representant  un 
poids  de  4,000  a  5,500  kilogrammes  de  gadoues.  Ces  camions  sont 
destines  a  accomplir  un  parcours  quotidien  d'environ  35  kilometres 
pour  chaque  voiture,  sur  lesquels  7  kilometres  au  moins  pour  la  col- 
lecte  durant  laquelle  la  vitesse  est  tres  limitee.  avec  arret  devant 
chaque  immeuble.  La  caisse  du  camion  s'ouvre  et  se  ferme  au 
moyen  de  portes  en  forme  de  dome  a  glissieres.  La  voiture  peut 
virer  entierement  sur  12  metres  seulement  et  cela,  grage  a  un  dis- 
positif  de  direction  electrique.  La  coUecte  terminee,  le  camion  se 
rend  a  une  usine  d'incineration  oil  il  est  amene  sur  une  fosse  et  vide 
par  le  fond.    Le  poids  du  camion  a  vide  est  de  5,750  kilogrammes. 

Le  programme  de  la  ville  de  Paris,  ou  une  lutte  intense  est  entre- 
prise  contre  la  mortalite,  est  de  faire  I'enlevement  des  ordures  mena- 
geres pendant  la  nuit  et  de  faire  prendre  les  recipients  d'immeubles 
a  I'interieur  par  les  employes  du  service  d'enlevement. 

De  tout  ce  qui  precede  Ton  peut  conclure  que  si,  a  Paris,  les  moyens 
employes  ne  sont  pas  absolument  parfaits  pour  la  collecte,  I'enleve- 
ment et  le  traitement  ou  I'emploi  das  ordures  menageres,  ils  donnent 
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iieanmoins  en  grande  partie  satisfaction  aiix  exigences  de  la  sante 
publique. 

L'enlevement  coute  a  Paris  3  fr.  018  par  metre  cube,  y  compris  une 
part  proportionnelle  des  depenses  g'enerales  dii  service  de  la  voie 
publique. 

Les  recettes  faites  par  la  ville  au  moyen  de  la  taxe  des  ordures 
menageres  se  montent  a  5.879,571  fr.  par  an. 

II  y  a  30  ans  encore  les  cultivateurs  des  environs  payaient  un  droit 
a  la  ville  de  Paris  pour  pouvoir  enlever  les  ordures.  Aujourd'hui 
c'est  la  ville  qui  paie  pour  cet  enlevement  les  sommes  considerables 
que  nous  avons  mentionees  plus  haut  et  qui  vont  sans  cesse  en 
augmentant.  Mais  les  administrateurs  et  les  ediles  de  la  capitale, 
avant  tout  soucieux  d'ameliorer  de  plus  en  plus  les  conditions  sani- 
taires,  qui  sont  d'ailleurs  tres  bonnes,  ne  reculent  pas  devant  les 
depenses  quand  il  s'agit  de  la  sante  publique.  Si  I'on  a  tarde  a 
adopter  le  service  qui  fonctionne  actuellement  et  qui  se  complete  de 
jour  en  jour,  c'est  qu'il  a  fallu  proceder  au  prealable  a  de  longues 
etudes  et  a  de  nombreux  essais.  L'on  aurait  sans  doute  pu  rendre 
encore  plus  parfait  le  mode  d'enlevement  en  adoptant  le  systeme  des 
boites  fermees  hermetiquement  et  transportees  des  immeubles  aux 
usines  pour  y  etre  videes,  mais  le  poids  considerable  a  transporter 
journellement  et  la  necessite  de  manipuler  des  centaines  de  milliers 
de  boites  ont  fait  reculer  les  ingenieurs  de  la  ville  de  Paris  qui  ont 
prefere  le  systeme  de  deversement  dans  les  camions  automobiles  que 
j'ai  decrits  et  dont  les  caisses  etant  tou jours  tenues  fermees,  pendant 
la  marche,  ne  laisseront  pas  echapper  de  poussieres,  ne  donneront  pas 
acces  aux  mouches  et  ne  choqueront  aucunement  la  vue. 

SYSTEMES   EMPLOYES   DANS   CERTAINES   AUTRES  VILLEfi. 

J'ai  constate  personnellement  dans  deux  grandes  villes  de  France, 
Le  Havre  et  Rouen,  des  procedes  qu'il  me  parait  interessant  de  sig- 
naler. 

Le  Havre. — Dans  cette  ville  maritime,  tres  connue  par  son  com- 
merce, qui  compte  136,159  habitants  et  ou  le  nombre  des  maisons  est  de 
11,251,  la  quantite  des  ordures  menageres  a  enlever  est  en  moyenne 
de  80  tonnes  par  jour  et  de  30,000  tonnes  par  an. 

La  totalite  de  ces  ordures  est  incineree ;  a  cet  effet  l'on  a  construit 
une  usine  comportant  trois  groupes  de  fours  complets,  chaque  groupe 
comprenant  trois  fours  d'incineration,  une  cliambre  de  combustion 
des  gaz  et  une  chaudiere  a  vapeur.  La  vapeur  produite  sert  Ik 
actionnor  des  pompes  pour  enlever  les  eaux  de  I'egout  collecteur  d 
maroe  haute  et  les  condnire  a  la  mer ;  on  riitilise  nussi  pour  I'oclairage 
et  loute  la  force  motrice  necessaire  dans  Pusine.  y  compris  celle  que 


414  SECTION   VT.    STATE  AND   MUNICIPAL  HYGIENE. 

necessite  la  fabrication  de  briques  et  de  carreaux  faits  avec  les 
residus  broyes  des  fours.  La  capacite  d'incineration  par  groupe  de 
fours  est  de  50  tonnes  par  24  heures. 

L'enlevement  des  ordures  menageres,  qui  se  faisait  autrefois  avec 
des  tombereaux  ordinaires,  est  assure  aujourd'hui  par  19  voitures 
automotrices  et  17  voitures  de  remorque.  Le  poids  d'une  voiture 
automotrice  est  de  5  tonnes ;  celui  des  remorques  est  de  3  tonnes.  Le 
cube  total  d'une  voiture  est  de  13  metres,  mais  le  chargement  ne  se 
fait  generalement  qu'a  6  metres  cubes.  Un  mecanisme  ingenieux  ou 
indicateur  de  poids,  applique  aux  caisses  des  voitures  indique  le 
poids  du  chargement  et  permet  ainsi  un  controle  exact  des  ordures 
transportees.  Le  poids  specifique  des  ordures  est  d'environ  500  a  600 
kilogrammes  par  metre  cube,  selon  la  saison.  Les  voitures  sont 
construites  de  telle  sorte  que  la  partie  superieure  qui  est  en  tole,  avec 
portes  a  coulisse,  et  qui  doit  renfermer  les  ordures  pent  se  basculer 
aisement  de  faQon  a  precipiter  les  ordures  dans  la  fosse  a  proximite 
des  fours  d'incineration. 

Au  Havre  il  n'existe  pas  de  recipients  coUectifs  d'immeubles. 
Chaque  locataire  depose  sa  boite  directement  sur  le  trottoir  ou  le 
service  d'enlevement  vient  la  prendre  pour  la  vider  dans  la  voiture. 
Ces  boites  de  menage  sont  en  tole  galvanisee :  elles  ont  generalement 
la  forme  d'un  seau  et  sont  toutes  munies  d'un  couvercle  attache  a 
I'anse;  c'est  sans  la  moindre  difficulte  que  le  vidage  des  boites  se  fait 
et  que  le  couvercle  se  remet  sur  le  seau.  L'enlevement  se  fait  sur  la 
voie  publique,  de  6  h.  45  a  10  h.  du  matin  en  ete,  et  de  7  h.  30  a  11  h. 
du  matin  en  hiver. 

Rouen. — Cette  ville,  qui  est  depuis  longtemps  renommee  pour  son 
industrie  et  hi  beaute  de  ses  monuments,  a  environ  125,000  habitants 
se  divisant  en  40,541  menages  et  habitant  17,081  immeubles. 

Le  poids  specifique  des  ordures  menageres  est  d'environ  400  a  500 
kilogrammes  par  metre  cube,  selon  la  saison,  et  la  quantite  a  enlever 
est  en  moyenne  de  150  metres  cubes  par  jour.  L'enlevement,  qui  se 
faisait  autrefois  au  moyen  de  52  tombereaux,  est  assure  aujourd'hui 
par  7  voitures  automobiles  et  50  voitures  a  bras  appelees  cabrouets. 

Dans  cette  ville  les  recipients  collectifs  n'existent  que  dans  les 
immeubles  contenant  au  moins  25  menages.  Ces  recipients  d'im- 
meubles sont  fournis  par  I'administration  municipale,  Dans  les 
autres  immeubles  on  ne  fait  usage  que  de  la  boite  de  menage. 

L'enlevement  general  a  lieu  de  7  h.  30  a  11  h.  du  matin;  il  se  fait 
au  moyen  de  bennes,  de  la  capacite  d'un  demi  metre  cube,  que  I'on 
fait  passer  devant  les  maisons  sur  les  cabrouets  pour  y  deverser  les 
ordures.  Une  fois  pleines,  les  bennes  sont  fermees  hermetiquement 
par  des  couvercles  et  transportees  a  un  depot  determine  ou  les 
voitures  automobiles  vont  les  prendre. 
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Ces  voitures  sent  des  plus  interessantes  et  tres  ingenieusement 
construites.  Le  moteur  actionne  un  mecanisme  d'enlevement  et  de 
descente  des  bennes ;  chaque  voiture  peut  emporter  huit  de  ces  bennes. 
Une  fois  chargee,  la  voiture  file  vers  I'usine  ou  le  moteur  fait  descendre 
successivement  les  huit  bennes.  Ceci  fait,  la  voiture  qui  est  pourvue, 
sous  la  plate-forme,  d'un  reservoir  de  2,400  litres,  passe  sous  un  reser- 
voir de  meme  capacite  qui  remplit  pour  ainsi  dire  instantanement 
celui  de  la  voiture.  Celle-ci  sort  ensuite  de  I'usine  et  fjiit  I'arrosage 
sur  son  parcours,  apres  quoi  elle  va  rechercher  huit  autres  bennes 
pleines  et  continue  ainsi  la  manoeuvre. 

L'usine  d'incineration  est  construite  a  une  extremite  de  la  ville, 
sur  le  bord  de  la  Seine.  Cette  usine  comprend  trois  groupes  de 
quatre  fours,  du  meme  systeme  que  les  fours  du  Havre.  x\.ttenant  a 
chaque  groupe  de  fours  se  trouve  une  chambre  de  combustion  apres 
laquelle  est  la  chaudiere. 

Le  chargement  des  fours  se  fait  par  le  haut,  au  moyen  de  grands 
entonnoirs  appropries,  poses  sur  le  sommet  des  fours.  Des  rails 
poses  en  elevation  et  auxquels  on  accroche  les  bennes  permettent  de 
diriger  aisement  celles-ci  au  dessus  des  fours.  En  declenchant  le 
couvercle,  les  ordures  tombent  dans  I'entohnoir  et  glissent  ensuite  dans 
le  four.  II  existe  naturellement  un  systeme  d'obturation  de  fa§on  a 
eviter  la  sortie  des  flammes  par  les  entonnoirs. 

La  chaleur  recuperee  doit  produire  1  kilogramme  de  vapeur  par 
kilogramme  d'ordures ;  le  resultat  obtenu  depasse  les  previsions. 

L'usine  n'etant  pas  entierement  terminee  ne  donne  pas  encore 
son  plein  effet,  mais  on  a  la  certitude  de  pouvoir  compter  sur  300 
chevaux- vapeur  au  moins.  Comme  machines  motrices,  il  y  a  des 
turbines  a  vapeur  actionnant  des  dynamos  qui  fournissent  le  courant 
electrique  necessaire  pour  elever  I'eau  de  la  Seine,  pour  I'eclairage  de 
I'usine  aussi  bien  que  pour  la  manoeuvre  des  machines  de  I'usine  en 
general. 

Je  crois  devoir  aj outer  qu'au  Havre  aussi  bien  qu'a  Rouen  I'on 
constate  que  tout  a  ete  fait  par  des  hommes  rompus  aux  affaires,  qui 
ont  volu  rester  maitres  de  la  situation  et  qui  sont  en  effet  maitres  chez 
eux.  L'organisation  et  les  installations  sont  pratiques  et  economiques. 
Us  ont,  dans  les  deux  villes,  solutionne  I'eternelle  question  des  ordures 
menageres  de  la  fagon  la  plus  categorique,  qui  ne  gene  personne  et  qui 
donne  entierement  satisfaction  a  la  sante  publique. 

La  Societe  de  Medecine  Publique  et  de  Genie  Sanitaire  s'est  oc- 
cupee  de  la  question  des  ordures  menageres  a  diverses  reprises  at 
notamment  en  1909  et  1910  ^  donne  le  resultat  des  travaux  de  la  com- 
mission speciale  qui,  apres  32  seances,  a  fourni  des  rapports  sur  cha- 
cune  des  questions  soulevees  par  la  question  generale  des  ordures 
menageres,  avec  des  conclusions :  1"  sur  la  collecte  et  I'enlevement  des 
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ordures  dans  la  maison;  2°  sur  la  collecte  et  le  transport;  3°  sur 
I'utilisation,  la  transformation  ou  la  destruction;  4°  sur  I'utilisation 
agricole. 

En  terminant  ce  travail  dans  lequel  j'ai  envisage  les  conditions 
generales  de  la  collecte,  de  I'enlevement  et  du  traitement  des  ordures 
menageres,  j'ai  cru  devoir  me  contenter  de  citer  trois  exemples  en 
France:  Rouen,  le  Havre  et  Paris,  pour  montrer  comme  conclusion 
qu'apres  bien  des  etudes  sur  ce  qui  se  fait  a  I'etranger,  on  a  solutionne 
la  question  selon  le  temperament  des  villes  et  selon  les  besoins  que 
I'on  avait  a  satisfaire. 

*  Voir  Revue  d'Hygifene,  avril  1902.     Masson  et  Cie.,  Miteurs  a  Paris. 
*La  Revue  d'Hygi^ne  du  20  aoflt,  1910  (tome  XXXII,  N°.  8,  pp.  856-883). 
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THE  TRAINING  AND  STATUS  OF  PUBLIC  HEALTH  OFFICERS  IN  THE 

UNITED  KINGDOM. 

George  H.   F.  Nuttall.  M.  D.,  Ph.  D.,  Sc.   D.,  F.  R.  S.,  Quick  Professor  of 
Biology  at  the  University  of  Cambridge.  England. 

INTRODUCTION. 

The  fundamental  doctrine  that  the  state  is  responsible  for  the 
health  of  its  citizens  has  never  j^et  been  fully  recognized  by  any 
nation,  but  the  truth  of  it  is  gradually  making  progress  in  the  minds 
of  the  more  enlightened  individuals  who  have  given  thought  to  the 
subject.  Every  legislative  act  dealing  with  public  health  has  been 
a  step  in  this  direction  without  being  consciously  recognized  as  such, 
and  there  can  be  no  doubt  that  this  doctrine  will  before  long  be 
universally  recognized  and  acted  upon. 

The  medical  profession  has  always  done  its  best  to  urge  on  the 
Government  to  legislate  on  matters  which  tend  to  improve  the  health 
of  the  community,  though  such  action  is  directly  inimical  to  their 
own  financial  interests  and  has  resulted  in  a  very  considerable  reduc- 
tion in  the  average  medical  income.  It  seems  inevitable  that  this 
process  will  continue,  and  that  unless  some  alteration  in  the  method 
of  remuneration  for  medical  service  is  made  there  are  grounds  to 
fear  that  the  reAvards  will  become  too  small  to  attract  the  most  intel- 
lectual and  well-educated  men  into  the  ranks  of  the  profession. 

Looking  back  upon  the  history  of  medicine,  we  have  seen  a  great 
change  operating.  To-da}'  Ave  recognize  it  to  be  A^astly  more  im- 
portant for  the  communit}^  that  we  should  prevent  disease  than  that 
we  should  cure  it  in  the  individual.  This  is  the  age  of  preventive 
medicine.  Although  drugs  are  helpful  to  the  individual  in  that  they 
may  lessen  his  suffering  and  hasten  liis  recovery  they  are  of  no  avail 
in  preventing  disease  in  a  population.  Take  the  best  established 
cures  in  medicine,  the  drugs  known  as  specifics — iron  in  anemia,  mer- 
cury in  syphilis,  quinine  in  malaria,  antitoxin  in  diphtheria  and 
tetanus — and  who  can  say  that  they  have  exerted  the  slightest  effect 
upon  the  incidence  of  these  diseases  in  human  communities?  On  the 
other  hand,  see  what  preventive  medicine  has  accomplished  in  com- 
bating puerperal  and  surgical  fevers,  smallpox,  malaria,  yellow  fever, 
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rabies  (in  England  it  no  longer  occurs),  Mediterranean  fever,  plague, 
and  relapsing  fever.  It  is  certain  that  when  legislation  grapples 
effectively  with  that  great  scourge,  tuberculosis,  it  will  likewise  be 
possible  to  lessen  its  ravages,  if  not  actually  to  exterminate  it.  Many 
hundreds  of  thousands  of  lives  throughout  the  world  are  now  saved 
annually  by  preventive  medicine. 

In  view  of  the  great  practical  results  which  have  been  attained  of 
recent  years  it  has  become  increasingly  important  to  educate  our  pro- 
fession in  matters  pertaining  to  the  prevention  of  disease.  To  still 
further  advance  our  knowledge  we  must  find  means  not  only  to  fur- 
ther research  but  also  to  maintain  national  public  health  officers  and 
to  reward  them  adequately  for  the  great  and  noble  work  which  they 
do  for  the  welfare  of  the  community. 

HISTORICAL. 

Medical  officers  of  health  in  the  United  Kingdom  were  first  ap- 
pointed under  the  Towns  Improvement-Clauses  Act  (1847).  The 
appointment  was  permissive  and  the  officer  was  not  necessarily  a 
medical  man.  The  Public  Health  Act  (1848)  required  that  the  officer 
should  be  a  qualified  medical  practitioner.  The  Metropolis  Local- 
Government  Act  (1855)  required  every  vestry  and  district  board  to 
appoint  one  or  more  medical  officers  of  health.  The  Public  Health 
Act  (1872)  required  that  every  sanitary  authority  (outside  London) 
should  appoint  a  medical  officer  of  health,  and  this  Act  was  the  imme- 
diate cause  which  led  to  the  establishment  of  the  diploma  in  public 
health — granted  in  the  first  instance  by  the  University  of  Cambridge 
in  the  year  1875,  and  subsequently  by  other  universities. 

The  establishment  of  this  diploma  (diploma  in  public  health) 
marked  an  epoch  in  the  history  of  hygiene  in  the  United  Kingdom, 
and  it  is  therefore  of  interest  to  revert  to  the  causes  which  led  to 
its  institution.  After  the  passing  of  the  Public  Health  Act  (1872)  it 
soon  became  apparent  that  special  training  would  be  of  advantage 
to  men  seeking  the  post  of  medical  officer  of  health,  in  that  local 
authorities  in  search  of  such  an  officer  would  be  placed  in  a  more 
favorable  position  for  making  their  choice  if  they  had  some  assurance 
that  the  medical  men  applying  for  the  posts  were  suitably  trained. 
At  first  the  medical  officer  of  health  was  merely  a  local  practitioner, 
and  the  local  authorities  (laymen)  as  likely  as  not  placed  unfit  per- 
sons in  this  responsible  position. 

I  am  indebted  to  Dr.  George  D.  Liveing,  F.  K.  S.,  for  many  years 
professor  of  chemistry  in  the  University  of  Cambridge  (now  Emeritus 
professor),  for  the  following  information  regarding  the  establish- 
ment of  the  diploma  in  public  health  in  Cambridge,  he  being  one 
of  the  few  survivors  amongst  those  who  took  an  active  part  in  the- 
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work  of  drawing  up  the  original  scheme  for  the  diploma  in  public 
health : 

We  soon  agreed  that  it  was  a  diflSculty  which  the  university  might  solve  by 
holding  examinations  and  giving  diplomas  to  qualified  medical  men  who  passed 
satisfactorily  in  the  general  principles  of  hygiene  and  showed  their  ability  to 
apply  them  practically.  The  possession  of  such  a  diploma  would  be  a  safe 
guide  to  local  authorities  and  would  facilitate  the  speedy  appointment  of 
medical  officers  of  health  throughout  the  country. 

Sir  G.  Paget  and  Dr.  Liveing  were  appointed  by  the  board  of 
medical  studies  in  the  university  to  draft  a  detailed  scheme,  which 
they  did  in  consultation  with  Sir  E.  Parkes,  then  at  Netley,  whose 
distinguished  work  in  hygiene  had  set  them  thinking  about  a  scheme 
for  furthering  public  health  administration  in  a  practical  manner. 
It  had  been  the  custom  before  this  time  to  set  some  questions  on  gen- 
eral hygiene  in  the  examination  for  medical  degrees,  and  in  either 
Dublin  or  Edinburgh  they  gave  a  form  of  testimonial  to  those  who 
passed  in  this  branch ;  but  the  testimonial  was  given  merely  for  book- 
derived  theoretical  accomplishments. 

We  felt  that  progress  in  sanitation  depended  on  scientific  investigation,  and 
at  the  same  time  the  usefulness  of  new  discoveries  depended  very  much  on  the 
skill  of  those  who  had  to  employ  them. 

It  soon  became  apparent  that  facilities  would  have  to  be  created 
for  students  desiring  to  study  for  the  diploma  in  Cambridge,  and 
thus  out  of  somewhat  makeshift  beginnings  have  the  conditions  for 
the  acquisition  of  knowledge  in  matters  of  public  health  been  gradu- 
ally improved  in  Cambridge  and  elsewhere  in  Great  Britam. 

Dr.  Liveing  states,  all  too  modestly : 

In  brief,  Parkes  was  the  moving  spirit,  public  opinion  assented  to  a  reform 
of  careless  habits  of  insanitary  character,  and  the  university  was  able  to  sup- 
ply, in  at  least  a  partial  way,  the  education  that  had  heretofore  been  lacking, 
and  the  medical  profession  were  prepared  to  make  use  of  it. 

From  this  time  the  number  of  medical  officers  of  health  distributed 
over  the  country  gradually  increased.  The  Local  Government  Act 
(1888)  gave  power  to  county  councils  to  appoint  a  medical  officer  of 
health  if  they  thought  fit,  but  the  appointment  was  only  made  com- 
pulsory by  the  Housing  and  Town  Planning  Act,  1909.  This  Act 
gave  security  of  tenure  to  county  medical  officers  of  health. 

That  the  special  training  afforded  to  medical  men  who  held  the 
diploma  in  public  health,  was  of  importance  to  the  public  was  grad- 
ually borne  in  upon  Government,  for  since  January,  1892  (vide  Tx)cal 
Government  Act,  1888),  the  medical  officer  of  health  of  every  urban 
or  rural  district  of  50,000  inhabitants  or  over  must  have  a  diploma 
in  public  health  or  have  served  as  medical  officer  of  health  prior  to 
the  passing  of  the  act. 
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DUTIES    OF    MEmCAl,    f OFFICERS    OF    HEALTH. 

Before  considering  the  edneation  of  the  medical  officer  of  health, 
it  appears  essential  to  consider  what  are  the  duties  which  he  has  to 
fulfill  and  the  difficulties  with  which  he  has  to  contend.  His  duties 
are  laid  down  in  the  Sanitary  Officers'  (outside  London)  Order, 
1910,  as  follows  (condensed) : 

He  shall  (1)  inform  himself  regarding  influences  affecting  the 
public  health;  (2)  study  the  cause,  origin,  and  distribution  of  dis- 
ease and  how  to  prevent  it;  (3)  make  systematic  or  periodic  inspec- 
tions and  report  thereon:  (4)  advise  the  council  (of  county,  borough, 
or  district)  regarding  health  and  sanitary  matters,  and  issue  certifi- 
cates relating  to  these  matters  when  required;  (5)  visit  and  make  in- 
quiries where  epidemic  disease  breaks  out,  advise  or  take  legal  steps  to 
limit  the  outbreak;  (6)  subje<^'t  to  the  council,  to  superintend  the  work 
of  the  inspector  of  nuisances,  and  to  take  such  legal  steps  as  are  re- 
quired in  accordance  with  the  findings  of  the  inspector;  (7)  where  it 
is  necessary,  inspect  food,  and,  if  found  unfit,  bring  the  matter  before 
justice;  (8)  perform  duties  imposed  on  him  by  by-laws  and  regula- 
tions of  council;  (9)  inquire  into  offensive  trades  and  report  upon 
prevention  of  nuisance  or  injury  to  health  thereby  entailed;  (10)  at- 
tend at  the  office  of  the  council  as  directed;  (11)  report  periodically, 
in  writing,  to  council  upon  his  proceedings,  upon  sickness  and  mor- 
tality; (12)  keep  books  recording  his  work  and  produce  them  when 
required  by  the  council;  (13)  make  weekly  returns  of  notifications 
of  infectious  diseases  to  the  Local  Government  Board,  and  send  dupli- 
cate returns  to  medical  officers  of  health  about  his  district;  (14) 
make  an  annual  report  to  the  council  on  sanitary  circumstances,  ad- 
ministration, and  vital  statistics  of  his  district  (for  details,  see  the 
order)  ;  (15)  report  at  once  to  the  Local  Government  Board  in  the 
event  of  an  outbreak  of  plague,  cholera,  smallpox,  or  other  serious 
disease;  (16)  send  copies  of  his  annual  report  and  of  any  special  re- 
port to  the  Local  Government  Board  and  county  council. 

In  a  memorandum  of  the  Local  Government  Board  regarding  the 
appointment  of  medical  officers  of  health  and  inspectors  of  nui- 
sances, dated  December,  1910.  besides  other  recommendations,  to 
which  T  refer  elsewhere,  it  is  advised  that  small  districts  shall  com- 
bine to  secure  the  services  of  an  efficient  officer,  or  failing  this,  that 
sufficient  work  and  remuneration  be  found  for  the  local  officer  by 
allowing  him  to  perform  other  duties  such  as  school  medical  inspec- 
tor (the  Local  Government  Board  and  Board  of  Education  have  ad- 
vocated such  combined  duties),  or  superintendent  of  the  isolation 
hospital  (the  medical  officer  of  health  receives  notifications  and 
should  be  able  to  isolate  cases  without  having  to  consult  others),  or 
certifying  factory  surgeon,  appcanted  by  the  Home  Office  (the  health 
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officer  and  Local  Government  Board  agree  that  these  offices  can  be 
combined),  or  police  surgeon,  public  vaccinator,  district  medical  offi- 
cer, medical  officer  to  the  workhouse.  The  medical  officer  of  health, 
under  such  circumstances,  may  also  be  permitted  to  make  bacterio- 
logical examinations  of  water  and  for  diagnosis  in  disease,  or  may 
supplement  his  official  income  by  acting  as  a  consultant  in  cases  of 
infectious  diseases,  or  by  teaching  pupils  in  sanitary  science. 

It  is  desirable,  as  pointed  out  by  the  memorandum  of  the  Local 
Government  Board  (1910),  that  the  medical  officer  of  health  should 
not  be  a  general  practitioner.  Since  1909  a  medical  officer  of  health 
lo  a  county  council  has  been  debarred  from  practice.  It  is  essential, 
in  the  latter  case,  that  he  should  devote  his  whole  time  and  energies 
to  his  official  duties.  The  councils  of  nearly  all  the  county  boroughs 
and  of  many  other  large  districts  have  appointed  specially  qualified 
men,  who  are  not  to  engage  in  private  practice.  In  the  case  of  the 
district  medical  officer  of  health,  the  salary  should  be  raised  so  that 
he  need  not  fall  back  on  practice  to  make  a  living.  Besides,  in  the 
present  state  of  his  position  his  duties  as  medical  officer  of  health 
may  conflict  with  his  private  practice  to  a  serious  degree.  It  is  clear 
from  the  foregoing  that  a  wide  range  of  knowledge  is  required  of 
a  medical  officer  of  health,  coiisiderabl'/  powers  of  ar'aptation  to  his 
surroundings,  and  no  small  knoAvledge  of  how  to  deal  with  men.  We 
may  now  turn  to  some  of  the  difficulties  with  which  he  has  to  contend. 

DIFFICULTIES    WITH    WHICH    MEDICAL    OFFICERS    OF    HEALTH     HAVE    TO 
CONTEND THE   LOCAL   AUTHORITY. 

"  The  sanitary  officer  is  invested  with  hardly  any  statutory  powers. 
His  function  is  that  of  a  reporter  of  insanitary  conditions  and  an 
adviser  as  to  the  best  means  of  remedying  those  conditions.  The 
local  authority  can  alone  decide  whether  the  remedy  shall  be  ap- 
plied." This  is  an  abuse  which  should  be  remedied,  for  the  medical 
officer  of  health  is  thereby  often  rendered  powerless  to  insist  upon 
essential  reforms  in  the  face  of  local  opposition  and  ignorance. 
Clothed  in  temporary  authority,  frequently  ignorant,  as  often  as  not 
financially  interested,  sanitary  measures  which  are  required  are  not 
carried  out  through  the  opposition  of  influential  members  belonging 
to  a  local  authority.  The  influence  of  such  bodies  is  baneful  to  the 
last  degi-ee  to  the  progress  of  sanitary  science  and  detrimental  to  the 
best  interests  of  tlie  public. 

TENURE  OF  OFFICE. 

As  things  stand  at  present,  only  a  limited  number  of  medical 
officers  of  health  are  secure  in  their  tenure  of  office.  Every  metro- 
politan medical  officer  of  health,  county  medical  officer  of  health  in 
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England  and  Scotland,  and  every  poor-law  medical  officer  have 
security  of  tenure  and  can  only  be  dismissed  from  office  with  consent 
of  the  Local  Government  Board.  A  provincial  medical  officer  of 
health  has  no  security  of  tenure,  the  "  Sanitary  Officers'  (outside  Lon- 
don) Order,  1910,"  provides  that  he  shall  be  appointed  by  the  sani- 
tary authority  for  one  year  and  that  the  appointment  may  terminate 
upon  three  months'  notice  prior  to  the  expiration  of  that  year  or 
of  the  year  following.  A  county  council  may  suspend  an  officer,  but 
must  report  thereon  to  the  Local  Government  Board,  who  may  remove 
the  suspension.  Whereas  the  county  official  is  only  removable  with 
the  consent  of  the  central  authority,  the  district  official  is  subject  to 
capricious  removal  solely  by  his  district  authority.  If  there  are 
valid  reasons  for  the  county  medical  officer  of  health  being  a  perma- 
nent official,  the  reasons  are  still  stronger  in  the  case  of  the  district 
medical  officer  of  health.  In  the  first  instance  the  duties  are  "  purely 
administrative  and  general,  whereas  those  of  the  district  officer  are 
executive  and  particular.  He  it  is  who  has  to  come  to  close  grip  with 
the  local  authority  and  with  individuals,  and  in  doing  so  he  must  of 
necessity  come  in  conflict  with  private  interests.  Indeed,  if  there  is 
one  official  more  than  another  who  should  be  protected  in  the  carry- 
ing out  of  his  duties  it  is  the  district  medical  officer  of  health."  ^ 
The  author  of  the  passage  just  quoted  writes  elsewhere: 

How  can  a  medical  oflBcer  elected  from  year  to  year  report  and  condemn  prop- 
erties owned  by  influential  citizens,  possibly  by  the  councilors  who  appoint  him? 
Such  action  is  constantly,  under  present  conditions,  creating  difficulty  and 
disaster.  Earnestness  in  sanitary  work  is  too  often  condemned  as  medical  offi- 
ciousness,  and  the  energetic  reformer  has  to  make  place  at  the  next  annual 
election  for  a  more  apathetic  and  less  reforming  successor.  The  public  health 
suffers,  the  property  is  protected,  and  the  rates  saved  in  the  present  to  be  mag- 
nified in  the  future.^ 

Again,  in  a  letter  to  me,  dated  this  August  (1912) j  he  writes: 

Although  the  position  of  the  (district)  medical  officer  of  health  has  somewhat 
improved  since  the  latest  Order  of  the  Local  Government  Board  (1910),  periodi- 
cal reelection  no  longer  being  required,  he  can,  nevertheless,  be  dismissed  at  three 
months'  notice  without  the  sanitary  authority  alleging  any  reason,  and  in  any 
case  it  is  always  easy  to  manufacture  a  reason  for  dismissal,  such  as  that  the 
medical  officer  of  health  has  not  been  tactful  or  that  he  has  failed  to  investigate 
an  outbreak  of  disease  with  sufficient  care,  etc. 

Whereas  in  large  towns  the  medical  officer  of  health  is  usually 
shielded  by  puWic  opinion,  this  is  not  the  case  in  rural  districts. 

It  is  certainly  an  anomaly  that  the  local  authority  arrogates  to 
itself  the  entire  authority  of  the  appointment  of  the  medical  officer 
of  health  whilst  only  paying  one  half  of  his  official  salary,  the  other 
half  being  supplied  by  the  exchequer.  This  anomaly  persists  in  spite 
of  repeated  recommendations  advanced  by  royal  commissioners,  de- 
partmental committees,  and  other  bodies,  dating  as  far  back  as  1871. 
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The  royal  sanitary  coiiimission,  upon  whose  recommendation  the 
Local  Government  Board  was  established,  reported  to  Parliament  in 

1871 : 

In  order  that  medical  officers  of  healtli  may  be  able  to  discharge  their  duties 
without  fear  of  personal  loss,  they  should  not  be  removable  by  any  local  author- 
ity except  with  the  sanction  of  the  central  authority. 

A  medical  officer  of  health  under  the  thumb  of  the  local  authority 
may  not  dare  to  report  to  the  Local  Government  Board  upon  crying 
evils  in  his  district.  If  he  does  he  may  be  dismissed.  One  medical 
officer  of  health  of  many  years'  standing  informed  me  that  his  local 
authority  insists  on  editing  his  reports  before  they  are  sent  on  to  the 
Local  Government  Board.^  Wlien  he  was  younger  in  office  he  was  on 
the  verge  of  being  dismissed  by  the  local  authority  because  he  had  dared 
to  report  directly  to  the  central  authority  regarding  a  grave  condition 
of  affairs  which,  if  ameliorated,  would  have  run  counter  to  the  inter- 
ests of  certain  members  of  his  "sanitary"  authority.  The  choice  in 
such  cases  has  frequently  lain  between  submission  on  the  part  of  the 
medical  officer  of  health  and  losing  his  livelihood.  One  of  the  fre- 
quent difficulties  arises  from  members  of  the  sanitary  authority  being 
owners  of  insanitary  houses ;  several  such  instances  have  come  to  my 
knowledge  of  recent  years.  Some  of  the  most  influential  city  fathers 
are  owners  of  the  worst  slum  property.  (See  also  Public  Health, 
1902;  Eeport  of  the  Interdepartmental  Committee  on  Physical  De- 
generation, 1904.)  "Wliat  I  state  is  a  matter  of  common  knowledge. 
The  insecurity  of  tenure  is  a  grave  injustice  to  a  competent  and  active 
medical  officer  of  health  who  desires  to  do  his  best  for  the  community 
intrusted  to  his  care.  T^^lat  use  is  his  high  standard  of  training  if  he 
is  thwarted  in  his  efforts  and  at  the  mercy  of  an  interested  clique?  In 
his  service  there  is  no  order  of  promotion,  no  pension  system.  It  is 
astonishing  to  think  that  men  of  ability  seek  to  enter  such  an  ungrate- 
ful service,  where  they  are  constantly  thwarted  in  their  best  endeavors 
and  cut  off  from  the  advantages  and  cooperation  existing  in  an  or- 
ganized service.  Such  conditions,  in  the  words  of  Sir  Clifford  AUbutt, 
indeed  incline  the  medical  officer  of  health  "  to  lose  standards,  to  lose 
efficiency,  to  lose  heart."  Moreover,  the  constantly  increasing  scope 
of  the  duties  of  a  medical  officer  of  health  only  serve  to  accentuate 
the  difficulties  he  has  to  encounter  in  the  face  of  vested  interests,  for 
the  more  many-sided  his  activities  the  more  numerous  do  the  points  of 
contact  with  resistant  elements  become.* 

In  view  of  the  insecurity  of  tenure  of  medical  officers  of  health  in 
rural  districts  it  appears  imperative  that  steps  should  be  taken  to 
improve  their  position.  This  could  be  attained  by  placing  them 
under  the  Local  Government  Board  in  the  same  way  as  the  certifying 
factory  surgeons  are  appointed  by  and  under  the  Home  Office.  The 
treasury  would  then  pay  the  whole  salary  of  the  medical  officers  of 
GG602— VOL  4—13 2S 
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health ;  at  present  one-half  comes  from  exchequer  grants.  The  medi- 
cal officers  of  health  would  then  report  direct  to  the  Local  Govern- 
ment Board,  and  would  take  appropriate  steps  to  carry  out  the  public- 
health  acts  in  the  same  way  that  the  factory  inspector  carries  out 
the  factory  acts.    A  medical  officer  of  health,  writing  to  me,  says: 

The  absurdity  of  the  present  position  is  appreciated  if  you  could  imagine  the 
factory  inspectors  being  appointed  by  and  liable  to  dismissal  by  manufacturers. 

If  manufacturers  controlled  factory  inspectors  as  many  a  medical 
officer  of  health  is  controlled  by  his  health  committee,  do  you  suppose 
that  they  would  allow  many  of  the  regulations  for  the  protection  of 
workmen  to  come  into  force?  Certainly  not,  however  needed,  if  they 
appeared  to  them  to  be  expensive  and  troublesome. 

It  is  essential  that  the  medical  officer  of  health  should  be  free  to 
act  independently  of  local  influences,  in  a  disinterested  manner,  and 
solely  for  the  good  of  the  public.  To  make  this  possible  it  is  neces- 
sary that  his  tenure  of  office  shall  be  secure  and  not  subject  to  pos- 
sible inimical  local  authority.  His  appointment  should  rest  secure  in 
the  hands  of  a  central  authority,  and  he  should  possess  statutory 
powers  in  the  carrying  out  of  which  he  should  be  able  to  rely  upon 
the  support  of  a  central  authority. 

COORDINATION  OF  PUBLIC  HEALTH  SERVICES  NEEDED. 

The  general  public  health  service  of  the  United  Kingdom  is  in  a 
chaotic  condition  owing  to  the  appointments  made  in  the  various 
supplementary  services  being  in  the  hands  of  different  administra- 
tive bodies  working  independently  of  one  another.  The  different 
authorities  do  not  properly  control  and  regulate  their  officials  and 
there  is  much  effort  wasted  owing  to  lack  of  coordination.  In  con- 
sequence it  is  frequentl}^  necessary  to  disentangle  much  red  tape 
before  it  is  possible  to  carry  out  the  simplest  measures.  The  need 
of  organization  is  felt  in  all  the  medical  services  outside  the  army, 
the  navy,  and  the  Indian  army,  where  models  may  be  found  upon 
which  to  organize  the  multiplicity  of  public  health  services  under  a 
single  civil  medical  service. 

The  Local  Government  Board  appoints  the  medical  officers  of 
health,  inspectors  of  nuisances,  poor-law  medical  officers,  and  public 
vaccinators;  the  Home  Office  appoints  the  factory  inspectors;  the 
Board  of  Education  appoints  the  medical  inspectors  of  schools;  the 
Board  of  Trade  appoints  ships'  doctors;  the  municipalities  appoint 
doctors  for  fever  hospitals ;  the  prison  commissioners  appoint  prison 
Hurgeons;  the  lunacy  commissioners  appoint  (through  the  county 
councils)  the  asylum  doctors;  the  Colonial  Office  appoints  colonial 
medical  officers ;  midwives  are  certified  by  the  central  midwives'  board 
and  controlled  by  the  county  council  or  the  local  authority ;  and  mat- 
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ters  i^ertaining  to  veterinary  medicine  fall  under  the  Board  of  Agri- 
culture and  Fisheries. 

There  are  serious  grounds  for  fear  that  our  existing  system  of 
voluntary  hospitals,  which  has  done  splendid  Tvork  in  the  past,  will 
prove  inadequate  to  deal  with  the  increased  work  which  will  be 
required  under  the  new  insurance  act,  the  operation  of  which  has 
already  seriously  diminished  the  voluntary  subscriptions  upon  which 
the  hospitals  are  absolutely  dependent  for  their  income.  In  the  light 
of  our  present  knowledge  it  appears  reasonable  to  suppose  that 
many,  if  not  all,  of  these  institutions  will  have  to  receive  State  aid, 
and  when  this  occurs  a  measure  of  State  regulation  of  the  hospitals 
will  necessarily  follow. 

TRAINING  OF  MEDICAL  OFFICER  OF  HEALTH. 

The  training  of  the  medical  officer  of  health  may  commence  imme- 
diately after  he  has  become  qualified  for  practice.  It  is  of  advan- 
tage that  the  training  should  commence  early,  when  the  mind  is  recep- 
tive, and  it  is  always  desirable  that  subsequent  work  should  be  based 
on  the  broad  and  essential  principles  of  the  science  which  a  man 
chooses  for  his  life's  work,  although  the  detail  may  be  forgotten  in 
the  lapse  of  years.  The  training  for  the  diploma  in  public  health ' 
now  required  of  those  who  desire  to  become  medical  officers  of  health 
in  the  United  Kingdom  lasts  for  a  period  of  nine  calendar  months. 
The  first  part  of  the  training,  lasting  four  months,  is  concerned  with 
the  principles  of  sanitary  science — the  study  of  chemical  and  phys- 
ical methods  required  in  their  application  to  public  health  problems, 
air,  water,  soil,  sewage;  food,  climatolog}'^,  bacteriology,  parasi- 
tology, and  the  general  pathology  of  diseases  of  animals  transmis- 
sible to  man,  etc.  Candidates  are  examined  after  they  have  com- 
pleted this  part  of  their  training.  The  student  must  pursue  his 
course  of  training  in  certain  institutions  recognized  as  affording 
facilities  for  the  adequate  training  of  men  for  the  diploma  of  public 
health.  These  institutions  are  independent  of  the  examining  body,  but 
are  subject  to  inspection  by  the  bodies  granting  diplomas.  The 
second  part  of  the  curriculum  relates  to  municipal  and  domestic 
hygiene,  sanitary  engineering,  food  inspection,  epidemiology  and  the 
geographical  distribution  of  disease,  occupational  hygiene,  vital  sta- 
tistics, and  public  health  laws.  This  part  of  the  course  may  overlap 
to  some  extent  with  the  first  part.  During  six  months  out  of  the 
nine  the  student  undergoes  a  course  of  practical  training  in  public 
health  administration  under  a  medical  officer  of  health  possessing  an 
adequate  status.  During  three  months  out  of  the  nine  he  must  at- 
tend at  a  hospital  for  infectious  diseases  and  acquire  a  Icnowledge  of 
adniinislrative  methods  there  re(inired. 
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DISCUSSION    AND    CONCLUSIONS. 

Although  a  great  deal  has  been  accomplished  in  fitting  men  by  spe- 
cial training  for  the  public  health  service  in  the  United  Kingdom, 
the  advantages  of  this  training  are  largely  wasted,  owing  to  the 
unfavorable  conditions  under  which  the  medical  officer  of  health  is 
placed.  To  raise  the  standard  of  training  and  to  increase  the  effec- 
tiveness of  the  medical  officer  of  health  and  other  medical  services 
a  national  board  of  health  is  required,  under  a  minister  of  public 
health.  The  medical  officer  of  health  should  be  placed  under  a 
central  authority  (national  board  of  health)  and  be  able,  in  the 
exercise  of  his  functions,  to  act  freely  without  regard  to  local  au- 
thority. The  medical  officer  of  health  should  have  security  of  tenure 
in  office,  the  prospect  of  promotion  dependent  upon  ability,  and  a 
pension  in  view  after  a  definite  number  of  years  of  service,  as  in  the 
army  medical  service.  The  medical  officer  of  health  should  give  his 
whole  time  to  his  work.  Part-time  appointments  should  be  abol- 
ished, and  districts  in  which  such  officers  have  hitherto  been  em- 
ployed should  be  united  until  they  become  sufficiently  large  to  fully 
engage  a  whole-time  officer. 

The  Insurance  Act,  new  legislation  in  relation  to  tuberculosis,  and 
the  medical  inspection  required  in  schools  all  demand  the  establish- 
ment of  an  increased  medical  staff  under  State  control.  To  secure  the 
best  results  it  will  be  necessary  to  organize  the  public  health  service 
upon  a  sound  basis.  Assistant  medical  officers  of  health  should  re- 
ceive an  adequate  salary  (£250  per  annum  being  the  minimum) ,  and 
to  them  should  be  apportioned  definite  spheres  of  work.  To  attract 
suitable  men  to  the  service,  which  is  destined  to  become  more  crowded 
in  the  future,  it  will  be  absolutely  necessary  to  assure  them  of  pro- 
motion, and  this  might  be  obtained  by  examinations  leading  from 
grade  to  grade  as  in  the  Royal  Army  Medical  Corps.  In  the  absence 
of  such  promotion,  in  the  absence  of  a  pension  after  years  of  faithful 
service,  in  the  absence  of  the  stimulus  of  an  esprit  de  corps,  there  will 
be  no  attraction  in  the  service  and  no  incentive  to  do  good  work. 

At  present  the  preliminary  training  leading  to  the  diploma  in 
public  health  lasts  nine  months;  this  is  the  minimum  period  needed 
for  the  acquisition  of  some  of  the  knowledge  required  of  a  medical 
officer  of  health.  The  young  officer  has  much  to  learn,  however,  after 
he  has  obtained  his  diploma.  The  public  should  benefit  from  the 
increased  store  of  knowledge  he  acquires  from  year  to  year,  and  he, 
like  a  soldier,  should  be  given  a  chance  to  rise  in  the  ranks.  At 
present  what  little  promotion  exists  is  governed  by  favor  or  by  chance. 

The  examination  for  the  diploma  in  public  health  should  be  a  State 
examination,  uniform  in  standard  throughout  the  land.  At  present — 
and  I  speak  from  several  years'  experience  as  an  examiner  for  the 
diploma   in  public  health  in  Cambridge — it  is  notorious  that  the 
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standard  of  the  examination  varies  considerably  in  different  universi- 
ties. Our  Cambridge  diploma  is  specially  prized  because  the  examina- 
tion is  known  to  be  more  difficult  than  usual,  and  holders  of  our 
diploma  are  more  likely  than  others  to  be  chosen  as  medical  officers  of 
health  by  discerning  bodies.^ 

In  the  diploma  in  public  health  examination,  as  in  every  examina- 
tion, we  have  to  deal  with  a  large  number  of  men  who  have  been 
'•  artificially  "  inflated  with  temporary  knowledge — the  application 
of  the  examiner's  pin  prick  often  bursts  the  bubble.  Professional 
crammers,  who  advertise  in  medical  journals,  spoon  feed  the  candi- 
dates to  repletion  with  information  which  they  believe  certain  ex- 
aminers with  pet  notions  may  require.  I  once  met  one  of  these 
crammers  who  told  me  he  knew  fairly  well  in  advance  the  kind  of 
questions  my  coexaminers.  A,  B,  C,  and  myself,  would  ask.  His 
statement  has  ever  since  stimulated  me  to  try  and  set  questions  which 
would  disappoint  the  gentleman's  calculations.  As  Sir  Clifford 
AUbutt  (1908)  once  put  it,  "it  is  the  capacity  of  swallow  and  re- 
gurgitation by  which  our  examination  candidates  amaze  us."  If 
the  examiner  breaks  through  the  veneer  of  cram  he  often  falls  into 
an  abyss  of  ignorance.  It  is  for  this  reason  that  we  in  Cambridge 
lay  special  stress  upon  practical  work  in  the  examination,  for  here 
the  wiles  of  the  crammer  can  more  readily  be  defeated.  The  read- 
ing done  by  most  candidates  prior  to  the  examination  is  frequently 
confined  to  a  textbook  or  two.  One  of  my  colleagues  suggests  that 
it  would  be  well  if  they  were  required  to  study  official  reports  and  to 
look  up  the  recent  literature  in  certain  current  journals.  This  may 
be  asking  too  much,  but  something  should  be  done  to  make  it  clear 
to  students  that  cramming  a  textbook  is  not  sufficient. 

Under  the  present  system  a  large  number  of  men  are  appointed 
to  position  of  medical  officer  of  health  soon  after  taldng  the  diploma 
in  public  health  and  may  have  had  little  or  no  experience  in  private 
practice.  A  medical  officer  of  large  experience  informs  me  that  "  a 
young  man  fresh  from  the  schools  almost  at  once  gets  himself  into 
hot  water.  He  will  assert  with  confidence  that  typhoid  fever  can 
be  diagnosed  during  the  first  week  of  the  disease  and  express  his 
indignation  to  his  health  committee  if  Dr.  X.  has  failed  to  notify 
a  case  within  that  period.  He  has  no  idea  of  the  difficulties  the 
general  practitioner  has  to  contend  with,  and  they  on  their  own  part 
have  little  or  no  confidence  in  him  *  *  *."  The  best  medical 
officer  of  health  is  one  who  has  had  10  or  12  years'  practice.  If  the 
medical  officer  of  health  is  to  do  all  that  is  expected  of  him  he  should 
be  a  senior  man  among  his  colleagues. 

This  appears  to  run  counter  to  the  wording  of  the  text  in  the 
diploma  of  public  health,  to  the  effect  that  the  holder  thereof  is 
'*  well  qualified  in  respect  to  his  knowledge  and  skill  aforesaid  to 
fulfill  the  duties  of  a  medical  officer  of  health." ''    We  must  recollect 
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however,  that  the  duties  of  medical  officer  of  health  have  grown  more 
complex  since  the  diploma  was  instituted,  and  that  the  duties  are 
destined  to  become  still  more  complex  in  the  future.  Various  gentle- 
men whom  I  have  consulted,  because  of  their  experience,  assert  that 
after  obtaining  the  diploma  the  young  potential  medical  officer  of 
health  should  seek  to  broaden  the  basis  of  his  knowledge  by  practical 
work  in  the  several  departments  with  which  the  duties  of  a  medical 
officer  of  health  are  concerned.  Here,  again,  we  see  the  necessity 
of  a  graded  and  well-organized  service.  Under  such  a  service 
he  might  begin  by  serving  for  a  period  as  sanitary  inspector  and 
then  as  assistant  medical  officer  of  health,  working  systematically 
in  different  departments,  always,  however,  as  a  whole-time  officer, 
with  graded  rank  and  salary,  and  finally  become  eligible  as  medical 
officer  of  health.  The  latter  should  in  turn  be  promoted  accord- 
ing to  merit  and  ability.  Throughout  his  career  the  medical  officer 
of  health  should  be  granted  study  leave  at  stated  periods  so  that  he 
may  improve  his  knowledge  elsewhere,  for  his  training  largely 
depends  upon  himself,  and  a  wise  administration  should  give  the 
medical  officer  of  health  every  opportunity  of  widening  his  horizon. 

Appendix. 

(a)       EXAMINATION   IN   SANITARY   SCIENCE   IN   CAMBRmOE. 

The  following  are  the  conditions  under  which  candidates  may 
apply  for  admission  to  the  (biennial)  examination  for  the  diploma 
in  public  health  in  the  University  of  Cambridge:* 

1.  The  candidate  must  possess  a  registered  qualification  (British) 
in  medicine,  surgery,  and  midwifery. 

2.  He  must  present  evidence  of  having  undergone  adequate  training 
in  sanitary  science. 

3.  He  must  pass  a  satisfactory  written,  oral,  and  practical  exami- 
nation. 

The  examination  consists  of  two  parts  which  may  be  taken  sepa- 
rately, but  the  resiilt  is  not  published  until  both  parts  have  been 
passed.  The  following  extract  from  the  regulations  schedules  in 
broad  lines  the  subjects  in  which  instruction  of  candidates  is  re- 
quired : 

The  first  part  of  the  examination  refers  to  the  general  principles 
of  sanitary  science,  and  comprises  the  following  subjects: 

The  elements  of  chemistry  and  physics:  Methods  of  chemical  analysis,  and 
In  particular  the  analysis  of  foods,  air,  water,  and  sewage.  The  laws  of  heat 
and  the  elements  of  pneumatics,  hydrostatics,  and  hydraulics,  in  their  applica- 
tion to  warniiiig,  ventilation,  water  supply,  and  drainage.  The  geological  and 
other  conditions  determining  the  healthiness  of  sites  for  dwellings.  Sources, 
storage,  and  purification  of  water  supply.  The  elements  of  meteorology  in 
relation  to  health.  The  effects  on  health  of  season  and  climate.  The  general 
principles  and  chemistry  of  sewage  disposal.  Disinfectants,  their  chemistry 
and  use.    The  microscopical  examination  of  foods,  and  the  detection  of  the 
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commoner  forms  of  contamination.  Effects  on  health  of  overcrowding,  vitiated 
air,  impure  water,  polluted  soils,  and  bad  or  insufficient  food.  The  methods  of 
bacteriological  investigation  and  analysis.  The  bacteriology  of  air,  water,  food, 
and  soil  (protozoal  diseases  and  animal  parasites).  The  general  pathology 
of  infection  and  of  the  diseases  of  ;inimals  that  are  transmissible  to  man. 

The  second  part  of  the  examination  refers  to  State  medicine  and 
to  the  applications  of  pathology  and  sanitary  science,  and  comprises 
the  following  subjects: 

Laws  and  Statutes  relating  to  public  health."  The  model  by-laws  of  the  Local 
Government  Board.  Sanitation  of  dwellings,  schools,  factories,  and  workshops, 
and  of  villages  and  towns.  School  hygiene.  Inspection  of  slaughter  houses, 
cow  sheds,  etc.  Inspection  of  meat  and  other  articles  of  food.  Principles  of 
building  construction  in  their  application  to  dwellings,  hospitals,  and  schools. 
The  general  principles  and  practice  of  sanitary  engineering.  General  epi- 
demiologj%  with  special  reference  to  the  origin,  pathology,  symptoms,  propa- 
gation, geographical  distribution,  and  prevention  of  the  epidemic,  endemic, 
and  other  infective  diseases  both  of  temperate  and  of  tropical  climates.  The 
methods  applicable  to  the  medical  investigation  of  epidemics.  Unwholesome 
trades  and  occupations,  and  the  diseases  to  which  they  give  rise.  Nuisances 
injurious  or  dangerous  to  health.  The  principles  and  methods  of  vital  statistics 
in  relation  to  public  health. 

N.  B. — The  foregoing  schedule  is  not  to  be  understood  as  limiting  the  scope 
of  the  examination,  which  will  include  every  branch  of  sanitary  science.  No 
candidate  will  be  approved  by  the  examiners  who  does  not  show  a  high  pro- 
ficiency in  all  the  branches  of  study,  scientific  and  practical,  which  bear  upon 
the  duties  of  medical  officers  of  health. 

PART  I. 

Before  admission  to  the  examination  the  candidate  must  produce 
satisfactory  evidence  that,  after  obtaining  a  registrable  qualification, 
he  has  received  adequate  practical  instruction  in  chemistry,  bac- 
teriology, and  the  pathology  of  the  diseases  of  animals  transmissible 
to  man.  The  State  medicine  syndicate  of  the  University  of  Cam- 
bridge recognizes  only  a  limited  number  of  institutions  as  giving  ade- 
quate facilities  for  training  men  desiring  to  pass  the  examination. 

In  the  United  Kingdom  there  are  37  institutions  recognized  to-day 
as  places  of  instruction  by  the  syndicate,  whereas  only  3  institutions 
are  recognized  abroad  (Hongkong,  Cairo,  Gibraltar). 

The  institutions  whose  courses  of  instruction  are  recognized  by  the 
syndicate  are  subject  to  inspection  by  members  of  the  syndicate  or 
others  appointed  for  the  ])urpose.  Tt  has  been  determined  more  re- 
cently that  the  course  of  laboratory  instruction  shall  cover  a  period 
of  not  less  than  4  calendar  months  and  that  the  candidate  shall  pro- 
duce evidence  that  he  has  worked  in  the  laboratory  at  least  2-iO  hours, 
of  which  not  more  than  one-half  shall  be  devoted  to  practical  chem- 
istry. The  laboratory  course  should  bo  so  arranged  as  to  lay  special 
stress  on  work  bearing  on  that  with  wbioh  the  medical  oflicer  of  health 
is  concerned. 
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PART  II. 

Before  admission  to  Part  II  his  course  for  the  diploma  has  ex- 
tended over  a  period  of  not  less  than  9  calendar  months,  and  he 
must  produce  satisfactory  evidence — 

(1)  Either  (i)  that,  after  obtaining  a  registrable  qualification,  he 
has  during  6  months  ^'^  been  diligently  engaged  in  acquiring  a  prac- 
tical knowledge  of  the  duties,  routine  and  special,  of  public-health 
administration  under  the  personal  supervision  of — 

(a)  In  England  and  Wales,  the  medical  officer  of  health  of  a 
county  or  of  a  single  or  combined  sanitary  district  having  a  popu- 
lation of  not  less  than  50,000  or  a  medical  officer  of  health  devoting 
his  whole  time  to  public-health  work ;  or — 

(6)  In  Scotland,  a  medical  officer  of  health  of  a  county  or 
counties  or  of  one  or  more  districts  having  a  population  of  not  less 
than  30,000;  or— 

(c)  In  Ireland,  a  medical  superintendent  officer  of  health  of  a 
district  or  districts  having  a  population  of  not  less  than  30,000; 
or — 

(d)  In  the  British  Dominions  outside  the  United  Kingdom,  a 
medical  officer  of  health  of  a  sanitary  district  having  a  population 
of  not  less  than  30,000  who  himself  holds  a  registrable  diploma  in 
public  health;  or — 

(e)  A  medical  officer  of  health  who  is  also  a  teacher  in  the  de- 
partment of  public  health  of  a  recognized  medical  school ;  or — 

(/)  A  sanitary  staff  officer  of  the  Royal  Army  Medical  Corps 
having  charge  of  an  army  corps,  district,  command,  or  division, 
recognized  for  this  purpose  by  the  general  medical  council ;  ^^  or — 
(g)  An  assistant  medical  officer  of  health  of  a  county  or  of  a 
single  sanitary  district  having  a  population  of  not  less  than  50,000, 
provided  the  medical  officer  of  health  of  the  county  or  district  in 
question  permits  the  assistant  officer  to  give  the  necessary  instruc- 
tion and  issue  certificates. 

Or  (2)  that  he  has  himself  held,  for  a  period  of  not  less  than  three 
years,  an  appointment  as  medical  officer  of  health  of  a  sanitary  dis- 
trict within  the  British  Dominions,  and  having  a  population  of  not 
less  than  15,000. 

And  (II)  that,  after  obtaining  a  registrable  qualification,  he  has 
during  three  months  attended  at  least  twice  weekly  the  practice  of  a 
hospital  for  infectious  diseases,  at  which  he  has  received  instruction 
in  the  methods  of  administration." 

The  certificate  of  an  assistant  officer  of  health  of  a  county  or  of  a 
single  sanitary  district  having  a  population  of  not  less  than  50,000 
may  be  accepted  as  evidence  under  paragraph  (II),  provided  the 
medical  officer  of  health  of  the  county  or  district  in  question  permits 
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the  assistant  officer  to  give  the  necessary  instruction  and  to  issue 
certificates. 

The  certificate  for  the  purpose  of  rule  governing  part  II,  (1)  (i) 
must  include  testimony  that  the  candidate  has  attended  under  the 
supervision  of  the  person  certifying  on  not  less  than  60  working  days. 

COST  OF  TRAINING. 

In  Cambridge,  all  the  courses  required  by  the  candidate  training 
for  the  examination  can  be  obtained  at  a  cost  of  £30  9s.  if  he  is  not 
a  member  of  the  university,  but  if  a  member  the  cost  is  reckoned 
at  £26  5s.  There  are  seven  courses  given:  (i)  General  course  of 
lectures  on  hygiene,  (ii)  chemistry  and  physics  (lectures  and  practical 
work  during  two  terms),  (iii-iv)  bacteriology,  protozoology,  animal 
parasites,  and  preventive  medicine  (lectures  and  practical  work  dur- 
ing one  term),  (v)  lectures  on  sanitary  law,  vital  statistics,  etc.,  (vi) 
practical  sanitary  administration,  (vii)  infectious  diseases  hospital. 
These  seven  courses  are  given  by  as  many  teachers.  Admission  to 
both  parts  of  the  examination  costs  the  candidate  £12,  including  the 
diploma. 


UOb)       ftll      tttttt     hyJ^pre^nU   thai 


having   been   duly   examined    by   Dr  GRAHAMrSMITH  James  Nivbk  M.A.   M.R 

J.   E.   Purvis  M.A.  R.  Deane  Sweeting  M.A.   Oxon.  M.D.   Dub.  and 

J.     Lane     Notteb     MA.     M.D.     Dub.  /  the     Examiners    in    that    behalf 

appointed     by    the     CHANCELLOR/  MASTERS     and     SCHOLARS     of     the 

?Hni\3Ct0itP  of  CSptbtlllJC  and  having  approved  himself  to 
the  aforesaid  '  Examiners  by  hi/ Knowledge'  and  Skill  in  Sanitary  Science 
to  wit  in  Chemistry  and  Phvsics  in  the  causes  and  prevention  of  Epidemic  and 
Infectious  Diseases  and  in  the  means  of  remedying  or  ameliorating  thdse 
Circumstances  and  Conditions  of  life  which  are  known  to  be  injurious  to 
health  as  well  as  in/the  Laws  of  the  Realm  relating  to  Public  Health  is 
CERTIFIED  to  be  yell  qualified  in  respect  of  his  Knowledge  and  Skill  aforesaid 

to  fulfil  the  Duties  of  a  jlWetlttal  0lt\ttt  Of  ^tOltf) 
IN  TESTIMONY  whereof  the  Vice-chancellor  of  the  said  University  by 
the  authoritv/of  the  said  CHANCELLOR  MASTERS  and  SCHOLARS  has 
hereto  set  >Kis   Hand  and   Seal   the  day   of  October 

one   thovusand   nine  htindred   and   twelve. 
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(b)    list    of    universities    AND    BOARDS     GRANTING    THE    DIPLOMA    IN 
PUBLIC   HEALTH,   OR   DEGREES  IN   PUBLIC   HEALTH. 

UNIVERSITIES. 

Aberdeen  grants  the  diploma  in  public  health.  Graduates  of  other  univer- 
sities must  attend  certain  public  health  courses  in  Aberdeen  prior  to  admission 
to  the  examination. 

Belfast :  Queen's  University  grants  the  diploma  in  public  health. 

Birmingham  grants  (1)  the  diploma  in  public  health  to  all  who  are  registered 
under  the  medical  act  and  have  received  instruction  in  Birmingham;  (2)  the 
B.  Sc.  degree  in  public  health  to  its  ovrn  medical  graduates  who  pass  a  special 
examination  having  a  higher  standard  than  that  for  the  diploma. 

Bristol  grants  the  diploma  in  public  health  and  gives  courses  of  instruction. 

Cambridge  grants  the  diploma  in  public  health.     (See  particulars  on  p. .) 

Dublin :  University  of  Dublin  grants  the  diploma  in  public  health  to  registered 
medical  practitioners;  National  University  of  Ireland  has  in  view  the  granting 
of  the  diploma  in  public  health  and  of  a  degree  in  public  health. 

Durham  grants  (1)  the  diploma  in  public  health  and  (2)  two  degrees,  bache- 
lor of  hygiene  (B.  Hy.)  and  doctor  of  hygiene  (D.  Hy.).  The  conditions  for 
attaining  the  diploma  in  public  health  and  B.  Hy.  are  practically  the  same; 
B.  Hy.  candidates  must  be  partly  trained  at  Newcastle-on-Tyne.  The  D.  Hy. 
is  attainable  two  years  after  the  B.  Hy.  by  candidates  who  have  engaged  in 
public  health  administration  or  in  research  and  who  submit  a  thesis. 

Edinburgh  grants  the  degrees  of  B.  Sc.  and  D.  Sc.  in  public  health  to  its  own 
or  other  graduates  in  medicine.  The  D.  Sc.  is  granted  five  years  after  the 
B.  Sc.  in  public  health,  an  examination  and  thesis  being  required. 

Glasgow  grants  the  degrees  of  B.  Sc.  and  D.  Sc.  in  public  health  to  graduates 
in  medicine  matriculating  in  Glasgow  for  the  year  in  which  they  appear  for 
examination.     Some  of  the  training  must  take  place  in  Glasgow. 

Leeds  grants  the  diploma  in  public  health  and  gives  courses. 

Liverpool  grants  (1)  the  diploma  in  public  health  and  (2)  a  degree  (M.  H.) 
In  hygiene  to  those  taking  courses  of  instruction  in  Liverpool. 

London  grants  the  M.  D.  in  State  medicine  to  holders  of  the  M.  R  .  B.  S. 
(London)  degrees  of  two  years'  standing.  The  candidates  must  present  cer- 
tificates to  show  that  they  have  pursued  studies  similar  to  those  required  of 
candidates  for  the  diploma  in  public  health  examination.  Under  certain  con- 
ditions candidates  holding  the  degrees  mentioned  may  be  admitted  after  the 
expiration  of  but  one  year  after  qualification,  viz,  if  (i)  they  have  taken  the 
M.  B.,  B.  S.  with  honors  in  forensic  medicine  and  hygiene,  or  (ii)  have  carried 
out  an  approved  piece  of  original  work,  or  (iii)  have  had  special  experience 
approved  for  this  purpose  by  the  university. 

The  examination  consists  of  two  papers  in  State  medicine,  one  paper  in  medi- 
cine, a  practical  examination  of  two  days  in  public  health  subjects  (q.  v.)  The 
viva  voce  examination  is  left  to  the  discretion  of  the  examinei's. 

Manchester:  Victoria  University  grants  (1)  the  diploma  in  public  health  and 
(2)  a  degree,  the  B.  Sc,  in  public  health,  also  certificates  in  (3)  factory  and 
(4)  school  hygiene.  The  diploma  in  public  health  examination  is  open  to  all 
holding  a  registrable  qualification.  The  B.  Sc.  is  open  to  graduates  in  medi- 
cine (of  Manchester  and  certain  other  universities)  who  have  studied  approved 
subjects  at  Manchester  for  not  less  than  two  years  after  graduation  and  devote 
a  third  year  to  work  in  the  scientific  departments.  Candidates  proceeding  to 
the  degree  must  hold  the  diploma  in  public  health. 
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Oxford  grants  the  diploma  in  public  health  under  conditions  similar  to  those 
iu  Cambridge. 

St.  Andrews  grants  the  diploma  in  public  health  as  in  Cambridge. 

Sheffield  grants  the  diploma  in  public  health,  but  requires  that  part  of  the 
training  be  received  at  Sheffield. 

EOTAIi  COLLEGES, 

The  conjoint  board  in  England,  examining  on  behalf  of  the  Royal  Colleges 
of  Physicians  and  Surgeons,  gi-ants  the  diploma  in  public  health.  Candidates, 
before  admission  to  Part  II  of  the  examination,  must  be  aged  at  least  24  years. 

The  conjoint  board  in  Ireland,  examining  on  behalf  of  the  Royal  Colleges  of 
Physicians  and  Surgeons,  grants  the  diploma  in  public  health. 

The  conjoint  board  in  Scotland,  examining  on  behalf  of  the  Royal  Colleges 
of  Physicians  and  Surgeons,  Edinburgh,  and  the  Royal  Faculty  of  Physicians 
and  Surgeons,  Glasgow,  grants  the  diploma  iu  public  health  to  all  holders  of 
a  registrable  qualification  of  over  one  year's  standing. 

(c)    TONING    DOWN    THE    ANNUAL    REPORT    OF    A    MEDICAL    OFFICER    OF 

HEALTH. 

[Extract  from  Public  Health,  Vol.  XXV,  p.  ^9.5,  July,  1912.] 

At  the  meeting  of  the  Clay  Cross  urban  district  council  on  April  5  exception 
was  talien  to  the  annual  report  of  the  medical  officer  of  health.  Dr.  Duncan. 

The  chairman  stated  that  he  proposed  reading  extracts  from  the  annual  re- 
port, and  suggested  that  certain  parts  ought  to  be  omitted,  while  the  clerk  (Mr. 
Alf.  Slack)  complained  that  the  doctor  was  always  "rapping"'  at  the  council  in 
his  reports  to  the  Local  Government  Board,  which  was  not  at  all  fair. 

The  report  stated  that  "  there  was  a  lack  of  open  space  about  many  of  the 
houses.  Off  many  of  the  streets  are  yards,  a  few  of  these  with  more  than  a 
4-inch  to  6-inch  strip  of  porous  brick  around  the  back  doors,  while  the  principal 
ornament  In  the  center  of  the  yard  is  a  large  ash  pit,  with  privies  all  around 
like  a  rabbit  warren.  In  winter  the  place  churns  with  mud,  and  the  mud  goes 
right  into  the  houses  on  the  boots  and  clothes  of  those  who  are  out  and  in. 
In  summer  the  surface,  too  often  carrying  garbage  in  varying  stages  of  decay, 
makes  an  excellent  ground  for  the  germs  presently  carried  as  dust  or  by  flies 
to  the  food  iu  the  houses  and  to  the  milk  the  children  drink." 

The  Clerk  (interposing).  Is  that  a  right  thing  to  send  to  the  Local  Govern- 
ment Board? 

The  chairman  continued  reading  the  report,  as  follows:  "The  infant  mor- 
tality for  1910  was  165,  and  for  1911.  184.  The  cost  of  paving  the  yard  could 
hardly  be  'more,'  but  the  council  declined  to  adopt  the  powers  offered  them 
under  the  public-health  act,  1907." 

Commenting  on  the  part  of  the  report  advocating  the  compulsory  paving  of 
biick  yards,  the  clerk  argued  that  the  council  had  no  power  of  compulsion  in 
this  respect,  although  the  medlcnl  officer  persisted  in  inserting  it  in  his  report 
year  after  year.  "He  is  always  having  a  rnp  at  us."  said  the  clerk,  "and 
even  if  we  did  adopt  the  section  of  the  act  he  refers  to  we  could  not  compel 
owners  to  do  the  paving  in  yards  used  by  several  tenants." 

Dealing  with  the  infantile  mortality  returns,  the  report  contains  tJie  following 
passage,  which  was  also  taken  exception  to:  "The  belief  is  prevalent  that  a 
child,  particularly  an  ailing  cblld.  will  be  sustained  by  extra  food,  bacon,  to- 
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matoes,  wine,  beer,  and  other  delicacies  liked  by  the  parents  or  believed  in 
because  of  their  costliness." 

The  chairman  remarked  on  this :  It  is  hardy  dignified. 

The  Clerk.  Do  you  think  any  other  report  will  be  received  like  that?  We 
shall  smell  nice  at  London. 

Subsequently  the  chairman  aske<l,  What  are  we  going  to  do  with  the  report? 
and 

The  clerk  inquired,  Has  it  to  go  as  it  is? 

The  chairman  thought  It  ought  to  be  "  toned  down  "  considerably  before  being 
sent  to  the  Local  Government  Board.  It  did  not  reflect  to  the  dignity  of  the 
council. 

The  Cleek.  It  certainly  casts  a  reflection  on  the  council. 

Eventually  it  was  agreed  that  the  chairman  and  clerk  interview  the  medical 
officer  on  the  subject,  with  a  request  to  him  to  tone  down  his  report  before  it 
was  sent  to  the  Local  Government  Board. 


*  British  Med.  Journ.,  27,  VIII.  1909. 
'Brit.  Med.  Journ.,  4,  IV.  1908. 

'A  similar  instance  is  cited  in  the  Appendix  (C)  to  this  paper. 

*  The  following  note  is  extracted  from  a  letter  received  by  me  from  a  medical 
officer  of  health  of  many  years'  standing.  Whilst  it  recapitulates  some  of  the 
remarks  I  have  made,  it  may  be  taken  as  a  typical  expression  of  opinion  such  as 
I  have  heard  frequently  repeated  by  other  medical  officers  of  health  of  my 
acquaintance : 

"The  administration  of  ptiNic  health  as  seen  in  practice  in  an  o'bsGure  country 
place. — Within  a  5-mile  radius  there  are  seven  separate  sanitary  authorities  with 
seven  separate  offices  and  officers.  The  aim  of  each  authority  is  to  keep  the  rates 
as  low  as  possible,  with  which  object  in  view  they  freely  take  advantage  of  the 
permissive  nature  of  public-health  legislation. 

"For  example:  (a)  The  elementary  duty  of  scavenging  (which  the  local 
authority  may,  and  not  shall,  undertake)  devolves  on  the  occupier,  and  its 
efficiency  depends  on  the  police  supervision  of  the  medical  officer  of  health  and 
the  sanitary  inspector.  (6)  Until  made  compulsory,  the  notification  of  infec- 
tious disease  was  opposed  as  'doctor's  fees.'  (c)  'Housing  of  the  working 
classes '  legislation  has  been  and  is  a  dead  letter,  so  far  as  any  outlay  by  the 
authority  is  concerned. 

"Under  pressure  of  the  Local  Government  Board  and  county  council,  for  the 
last  20  years  sewerage  and  water  have  been  taken  up  one  after  the  other  (engi- 
neers have  been  engaged,  schemes  prepared,  loans  applied  for)  and  then  dropped. 
That  such  masterly  inactivity  is  possible  arises  from  the  annual  election  of  one- 
third  of  the  members  of  the  local  authority.  By  the  time  a  majority  has  worked 
out  a  definite  policy  an  election  Is  due  and,  with  the  advent  of  new  members, 
the  work  begins  de  novo  *  *  ♦  (speaking  of  the  medical  officers  of  health). 
His  position  lies  between  the  devil  of  being  shot  at  if  things  go  wrong  and  the 
deep  sea  of  making  things  too  hot  for  himself  not  only  with  the  authority  but 
with  his  patients,  on  whom  he  depends  for  a  livelihood.  On  him  has  fallen  the 
brunt  of  preaching  the  gospel  that  the  preventable  can  and  should  be  prevented, 
and  he  often  has  been  a  martyr  to  his  faith.    *    *    * 

"  He  may  exiiect  no  support  from  the  Local  Government  Board,  and  from  all  the 
notice  taken  of  his  reports  they  might  as  well  have  never  been  sent.  The  local 
authority  expects  to  edit  his  reports  before  they  are  sent  to  the  Local  Govern- 
ment Board,  and  failure  to  submit  them  would  lead  to  friction,  if  not  dismissal. 

"  The  county  medical  officer  of  health  was  originally  a  specialist  in  public 
health,  but  with  increasing  legislation  (midwives'  act,  medical  examination  of 
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school  children,  and  national  insurance  act)  he  is  rapidly  becoming  a  jack-of-all- 
trades,  with  more  than  he  is  properly  equipped  for  or  can  attend  to." 

°See  Appendix  (A)  and  (B)  for  details. 

'  I  have  had  a  candidate  in  the  examination  at  Cambridge  ask  me  to  let  him 
know  as  soon  as  possible  if  he  had  passed  because,  expecting  to  fail,  he  desired 
to  take  the  next  available  train  to  pass  the  diploma  in  public  health  examination 
elsewhere.  Many  men  who  fail  with  us  succeed  in  several  universities  which 
I  could  name.  A  colleague  who  has  likewise  examined  for  the  diploma  in 
public  health  (Cambridge)  draws  my  attention  to  the  fact  that  "some  papers 
set  in  other  places  are  much  too  easy,  although  they  apparently  cover  the  ground 
of  a  difficult  syllabus." 

'  See  Appendix   (A). 

'  For  further  particulars  of  the  courses  given  in  Cambridge  apply  to  the  sec- 
retary of  the  State  Medicine  Syndicate,  Cambridge.  Printed  copies  of  the 
regulations  and  examination  papers  set  at  former  examinations  may  be  obtained 
at  Is.  a  set  (by  post  Is.  Id.)  on  application  to  Mr.  C.  F.  Clay,  manager,  the 
Cambridge  University  Press  Warehouse,  Fetter  Lane,  London,  E.  C. 

The  regulations  for  the  examination  in  sanitary  science  are  subject  to  revision 
by  the  syndicate  from  time  to  time,  with  the  approval  of  the  Senate  of  the 
University  and  of  the  General  Medical  Council. 

'All  candidates  will  be  examined  in  the  provisions  of  the  English  Statutes 
relating  to  public  health,  but  any  candidate  will  be  given  an  opportunity  of 
showing  a  special  knowledge  of  other  sanitary  laws  in  operation  within  the 
British  Empire,  provided  that,  when  applying  for  admission  to  the  examination, 
he  give  notice  of  his  desire  and  indicate  the  special  law  he  proposes  to  offer. 

"The  certificate  for  the  purpose  of  this  rule  of  the  syndicate  must  include 
testimony  that  the  candidate  has  attended  under  he  supervision  of  he  person 
certifying  on  not  less  than  60  working  days. 

Pi-ovided  that  if  the  candidate  has — 

(I)  produced  satisfactory  evidence  that  he  has  attended  a  course  or  courses 
of  instruction  in  sanitary  law,  vital  statistics,  epidemiology,  school  hygiene, 
and  other  subjects  bearing  on  public  health  administration,  given  by  a  teacher 
or  teachers  in  the  department  of  public  health  of  a  recognized  medical  school ; 
or 

(II)  produced  evidence  that  he  has  been  a  resident  medical  officer  in  a 
hospital  for  infectious  diseases  containing  not  less  than  100  beds,  during  a 
period  of  three  months; — 

the  period  during  which  he  has  been  engaged  in  acquiring  practical  knowledge 
of  his  duties  under  this  rule  may  be  reduced  to  three  months,  to  include  an 
attendance  on  at  least  30  working  days. 

"^Districts  recognized  by  the  General  Medical  Council:  Aldershot,  Salisbury 
Plain,  Southern  and  Southeastern,  Western,  Dublin  and  Belfast,  Cork,  Chatham 
and  Woolwich,  Home,  Eastern,  Northeastern  and  Northwestern,  Scottish,  Gib- 
raltar Command.  The  following  Indian  divisions:  First  (Peshawar),  second 
(Rawalpindi),  third  (Lahore),  fourth  (Quetta),  fifth  (Mhow),  sixth  (Poona), 
seventh  (Meerut),  eighth  (Lucknow),  ninth  (Secunderabad),  Burma. 

"*(!)  Methods  of  administration  shall  include  the  methods  of  dealing  with 
patients  at  their  admission  and  discharge,  as  well  as  in  the  wards,  and  the 
medical  superintendence  of  the  hospital  generally.  (2)  In  the  case  of  a  medical 
officer  of  the  Royal  Army  Medical  Corps,  a  certificate  from  a  principal  medical 
officer  under  whom  he  has  served,  stating  that  he  has  during  a  period  of  at 
least  three  months  been  diligently  engaged  In  acquiring  a  practical  knowledge 
of  hospital  administration  In  relation  to  Infectious  diseases,  may  be  accepted 
as  evidence  under  Rule  II  (11). 


THE  DEVELOPMENT  OF   EDTTCATIONAL  EFFORTS  IN  PUBLIC   AND 
PERSONAL   HYGIENE   IN  AMERICA. 

Livingston  Faeband,  M.  D.,  New  York. 

The  general  conditions  which  underlie  this  present  widespread 
movement  for  the  education  of  the  public  in  the  field  of  hygiene  and 
preventable  disease  are  entirely  clear.  They  are  obviously  the  result 
not  only  of  the  extraordinary  advance  in  medical  and  sanitary 
knowledge  which  the  last  generation  has  witnessed,  but  of  the  revolu- 
tion which  has  taken  place  in  the  attitude  of  the  medical  profession 
toward  the  public,  and  vice  versa.  We  see  a  sharing  of  knowledge 
up  to  the  point  of  public  comprehension,  and  a  replacing  of  mystery 
by  confidence.  While  the  present  is  a  period  of  readjustment,  the 
new  relation  is  undoubtedly  permanent,  and  the  more  or  less  intelli- 
gent participation  of  the  public  in  the  procurement  of  its  own  phys- 
ical welfare  is  a  fact.  To  make  this  participation  as  effective  as  may 
be  is  the  object  of  public-health  education. 

In  reviewing  the  movement  in  this  country,  two  main  lines  of 
activity  immediately  present  themselves.  Undoubtedly,  the  first  ob- 
ject, consciously  desired,  was  the  conveyance  of  the  principles  of  a 
.sound  personal  hygiene  to  the  minds  of  the  people.  Here  it  is  prob- 
able that  much  of  the  effort  has  missed  its  mark,  but  has,  fortunately, 
achieved  results  of  comparable  value.  It  is  beginning  to  be  recog- 
nized that,  to  be  effective,  habits  of  sound  personal  hygiene  and 
right  living  must  be  acquired  in  childhood.  The  man  of  fixed  adult 
habits  may  see  and  understand,  but  he  does  not  act.  As  a  conse- 
quence, we  see  greater  and  greater  emphasis  being  laid  upon  the 
teaching  of  the  truths  of  health  and  sound  living  in  the  schools. 
Municipal  boards  of  education  are  responding  to  the  need.  We  find 
cooperation  between  State  boards  of  health  and  of  education  result- 
ing in  measures  of  gi'eat  importance  to  health  education  in  the 
schools.  There  can  not  fail  to  be,  in  the  coming  generation,  a  famil- 
iarity with  the  facts  of  health  and  hygiene,  and,  it  is  to  be  hoped,  a 
leaction  thereto,  that  we,  the  parents,  have  not  possessed  as  a  part  of 
our  equipment  for  life  and  efficiency. 

The  second  great  aim  of  the  educational  effort  was  less  funda- 
mental, perhaps,  but  of  immediate  and  pressing  significance. 

The  application  of  scientific  knowledge  in  any  field  obviously  calls 
for  expert  administration.  To  my  mind,  the  most  important  advance 
in  recent  j^ears  is  the  acceptance  of  the  conclusion  that  the  preserva- 
tion of  the  public  health  is  a  public,  and  hence  an  official,  responsi- 
bility. The  health  officer  is  the  essential  figure  in  the  situation.  It 
is  not  a  field  for  the  philanthropist  or  the  amateur,  but  a  condition 
which  calls  for  efficiency  based  on  technical  training  of  the  most  rigid 
character.  It  demands  a  man  or  men  of  initial  capacity,  trained  in 
436 
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medical  and  biological  science,  expert  in  sanitary  engineering,  and 
intimate  with  the  conditions  of  housing  and  labor  which  underlie 
so  many  of  our  problems.  TNHiere  we  are  to  find  him — or,  rather, 
how  we  are  to  produce  him — it  is  not  my  task  to  discuss.  But  hav- 
ing found  him,  and  having  placed  upon  his  shoulders  the  heavy  re- 
sponsibility of  safeguarding  the  public  health  by  all  the  means  known 
to  modern  science,  one  of  the  chief  objects  of  public  education  be- 
comes evident. 

It  is  coming  to  be  a  common  saying  that  public  health  is  a  pur- 
chasable commodity ;  that  we  can  have  such  a  degree  of  it  as  we  are 
willing  and  able  to  pay  for;  and,  within  certain  limits,  the  statement 
is  true.  Certainly  it  is  clear  that  in  any  of  our  communities  addi- 
tional expenditures,  accompanied  by  enforced  sanitary  regulations, 
will  reduce  not  only  the  mortality  but  the  morbidity  in  that  com- 
mimity.     Even  now  the  difficulty  is  not  the  method,  but  the  means. 

In  other  words,  the  problem  with  which  our  enlightened  health 
official  finds  himself  face  to  face  is  to  obtain  the  financial  provision 
and  the  legal  power  to  carry  out  the  steps  which  he  knows  to  be 
necessary.  With  our  political  organization  such  as  it  is,  public  sup- 
port is  naturally  indispensable.  It  is  here,  then,  that  the  second 
great  aim  of  public-health  education  presents  itself:  To  create  an 
enlightened  public  opinion,  an  intelligent  public  sentiment  which  shall 
demand,  authorize,  and  support  an  enlightened  health  administration. 

If  one  were  to  select  the  most  significant  result  of  the  educational 
movement  of  recent  years,  it  would,  in  my  opinion,  be  in  that  field. 
We  are  witnessing  not  only  a  restlessness  on  the  part  of  the  public, 
but  an  increasing  readiness  and,  in  certain  rare  instances,  even  an 
eagerness  to  make  additional  appropriations  for  health  measures. 

A  word  as  to  the  methods  by  which  these  ends  are  being  achieved. 
Organization  is  of  course  fundamental.  Granted  this,  experience  has 
shown  certain  avenues  of  especial  value.  First  in  order  of  develop- 
ment, but  of  decreasing  relative  value,  is  the  public  lecture.  Alwaj^s 
useful  in  direct  proportion  to  the  skill  of  the  speaker,  and  still  effec- 
tive, it  is  becoming  an  adjunct  rather  than  the  central  feature.  Sec- 
ond, the  exhibition,  a  method  of  more  recent  appearance,  but  one  of 
proved  effectiveness;  a  method,  moreover,  capable  of  infinite  variety, 
and  offering  a  field  for  ingenuity  without  limit.  The  latest  addition 
is  the  use  of  the  moving-picture  device — at  the  present  moment  unique 
in  its  possibilities  of  reaching  vast  numbers  of  the  population  who 
will  not  listen,  do  not  read,  but  will  readily  congregate  and  respond 
to  the  universal  human  love  of  action.  And  lastly,  and  undoubtedly 
most  important,  publicity  by  means  of  the  printed  page — not  leaflets 
and  reports,  but  the  daily  press  and  the  weekly  and  monthly  maga- 
zine, reaching  a  literally  incalculable  number  of  readers  with  a  per- 
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sistence  of  which  they  are  unconscious.  The  cordial  cooperation  of 
the  press  of  this  country  has  been  one  of  the  most  encouraging  phases 
of  the  public-health  campaign,  and  no  other  agency  has  equaled  it  in 
importance.  While  it  is  obvious  that  the  press  will  always  print  in 
response  to  a  public  demand,  much  of  this  support  has  been  deliberate, 
and  based  upon  a  clear  realization  of  responsibility.  Predictions  of 
its  temporary  character  have  not  been  borne  out,  and  even  in  the  most 
actively  worked  field,  that  of  tuberculosis,  there  has  never  been  a  time 
when  the  press  has  lent  its  aid  more  freely  and  effectively  than  to-day. 

Barring  the  systematic  instruction  of  the  children  of  the  Nation, 
this  publicity,  in  its  widest  and  best  sense,  is  the  education  of  the 
people.  It  is  the  indispensable  preliminary  of  legislation  and  the 
necessary  accompaniment  of  effective  administrative  control.  It  is 
here  that  many  of  our  health  administrations  fail  lamentably.  It  is 
doubtful  if  there  is  any  department  of  our  State  and  municipal  gov- 
ernments whose  aims  and  methods  are  less  understood  by  the  public 
than  the  department  of  health.  It  is  apt  to  be  viewed  with  suspicion 
and  antagonism  by  physicians,  and  with  apathy  and  neglect  by  the 
laity. 

Particularly  in  smaller  communities  failure  to  act  by  the  health 
authorities  is  explained  by  lack  of  public  support.  The  fault  is  often, 
if  not  usually,  that  of  the  department  itself.  The  public  is  not  taken 
into  its  confidence,  and  we  see  on  every  hand  the  discouraging  spec- 
tacle of  the  health  officer  plodding  slowly  behind,  instead  of  leading 
and  stimulating  his  local  public  opinion.  An  organized  system  of 
publicity  should  be  in  operation  in  every  health  office  in  the  country. 
Wherever  intelligently  tried,  whether  in  the  greater  cities  or  in  towns 
of  smaller  population,  the  results  are  always  worth  while. 

Certain  comiments  may  not  be  out  of  place  in  this  connection,  and 
perhaps  the  one  most  needed  is  a  word  of  warning.  There  has  been 
roused  a  wave  of  interest  that  is  difficult  to  control.  Enthusiasm 
is  growing  and  is  daily  more  easy  to  find,  but  enthusiasm  is  not  always 
wisdom.  Forecasts  of  results  are  freely  made  which  may  be  the- 
oretically possible,  but  are  often  practically  little  less  than  absurd. 
Pasteur's  dictum  as  to  the  possibility  of  causing  germ  diseases  to  dis- 
appear from  the  world  is  not  only  accepted,  but  is  embellished  with 
a  date  at  which  that  happy  result  shall  have  been  achieved.  Some- 
thing of  this  is  inevitable.  It  is  seldom  the  fault  of  the  leaders,  but 
of  overenthusiastic  followers.  It  should  be  insisted  upon,  however, 
that  the  material  of  propaganda  should  be  scrutinized  with  expert 
care.  Demonstrable  possibilities  are  sufficiently  encouraging  without 
appealing  too  much  to  the  imagination,  particularly  when  dealing 
with  predictions  as  to  the  future. 

Equally  necessary  are  demonstrable  facts  in  statements  as  to  exist- 
ing conditions.    Millions  are  more  impressive  than  hundreds,  and  the 
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temptation  to  rouse  a  lethargic  public  by  adding  a  guess  to  figures 
that  will  bear  analysis  seems  sometimes  too  strong  to  be  resisted.  This 
is  unnecessary  and  can  only  react  to  the  hindrance  of  the  general 
advance.  The  conditions,  as  they  are,  are  sufficiently  striking  without 
overstepping  the  bounds  of  conservatism  and  certainty. 

One  other  reflection  may  be  permitted.  It  has  been  shown  beyond 
dispute  that,  in  order  to  obtain  public  attention  and  to  impress  truth 
upon  the  public  mind,  the  attack  must  be  specific  and  not  general. 
Effectiveness  is  always  lost  in  vagueness.  And  so  we  have  seen  the 
rise  and  development  of  the  campaign  against  tuberculosis  brought  to 
a  point  where  response  is  assured.  The  problem  of  infant  mortality 
has  its  organization  working  for  its  solution  along  comparable  lines. 
Sex  hygiene  and  venereal  disease  are  claiming  attention  and  obtaining 
it.  Mental  hygiene  has  entered  the  field  with  a  well-thought-out 
program  and  a  definite  plan  of  campaign.  The  inseparably  connected 
social  fields  of  housing,  child  labor,  and  the  living  and  working  con- 
ditions that  underlie  our  own  problem  are  being  pushed,  each  by  it3 
own  body  of  workers  and  thinkers,  with  an  effectiveness  that  is  pro- 
ducing a  revolution  in  our  society  and  our  politics.  This  specializa- 
tion was  inevitable  and  necessary.  The  unavoidable  bewilderment  of 
the  public  mind  is  unfortunate,  but  becomes  insignificant  when  com- 
pared with  the  results  already  in  sight.  But  let  us  not  forget  that 
these  activities  are  but  phases  of  one  great  movement,  which  is  best 
described  under  the  term  of  public  health.  Let  us  not  forget  that, 
having  initiated  the  action  and  directed  the  energy,  coordination  is 
not  only  desirable  but  a  high  responsibility.  We  have  already  reached 
the  point  where  a  closer  union  should  be  definitely  planned  and  pro- 
vided for.  The  exact  method  may  not  be  clear,  but  the  object  is 
indisputable. 

Such,  in  their  broader  outlines,  are  the  functions  of  public-health 
education.  To  inculcate  a  sound  personal  hygiene;  to  demand  and 
obtain  efficient  health  administration;  to  produce  an  enlightened 
public  opinion  that  will  support  official  effort  to  put  into  practice  the 
teachings  of  science  and  experience  as  they  relate  to  the  health  and 
betterment  of  the  people. 

INSTRUCTION    IN    HYGIENE    IN    MEDICAL    COLLEGES    AND    THE 
TRAINING  OF  HEALTH  OFFICERS. 

F.  F.  Wesbrook,  M.  D.,  Professor  of  Pathology  and  Bacteriology  and  Dean 
College  of  Medicine  and  Surgery,  and  Member  and  late  Director  Minnesota 
State  Board  of  Health  Laboratories. 

In  America  we  have  been  slow  to  recognize  the  need  of  special 

training  for  the  various  branches  of  public  service.     Many  examples 

lie  close  at  hand.    We  are  proud  to  show  visitors  that  our  best  and 

most-imposing  buildings  are  for  the  training  of  our  children,  those 
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who  are  to  carry  on  the  work  after  we  have  laid  it  down.  Yet  we 
intrust  the  training  of  our  girls  and  boys  to  those  who  are  school- 
teachers pro  tempore,  and  the  hope  of  each  of  these  for  ultimate 
graduation  at  the  altar,  at  the  bar,  in  the  profession  of  medicine,  or 
in  business,  being  constantly  in  mind,  is  apt  to  lower  pedagogic 
efficiency.  Corporation  lawyers  often  use  the  bench  as  a  post- 
graduate training.  The  interests  of  the  corporations  demand  and 
receive  the  services  of  the  best  and  most  highly  paid  talent ;  whilst, 
on  the  other  hand,  the  interests  of  the  public  are  too  often  left  to  the 
individual  who  needs  the  opportunity,  either  as  a  stepping  stone  to 
something  higher  or  because  he  finds  himself  unfitted  for  the  practice 
of  law. 

Our  health  offices  are,  from  a  mixture  of  motives,  frequently  given 
to  the  incoming  recent  graduate.  It  is  freely  admitted  by  the  older 
practitioners  that  service  as  a  health  officer  is  likely  to  make  the 
individual  so  unpopular  that  he  will  move  on.  The  newcomer  is 
therefore  cajoled  into  the  position.  Frequently  the  older  medical 
men  have  too  much  to  lose  from  their  private  practices  to  be  able  to 
afford  the  questionable  luxury  of  public  service.  Occasionally,  too, 
the  position  of  health  officer,  or  of  superintendent  of  a  hospital  or 
other  institution,  is  regarded  by  the  medical  profession  as  a  suitable 
gift  for  the  man  who  has  shown  inaptitude  or  encountered  misfortune 
in  private  practice.  Too  often  the  position  of  city  engineer  is  given 
to  the  land  surveyor  or  other  individual  who  needs  it,  but  whose 
original  training  and  field  of  practice  have  not  been  such  as  to  fit 
him  for  the  care  of  this  phase  of  the  public  interest. 

On  every  hand,  we  seek,  through  volunteer  agencies,  to  secure 
satisfactory  administration  of  laws  which  should  become  operative 
through  official  mechanisms,  thus  possibly  postponing  the  final  solu- 
tion of  our  difficulties.  Thereby,  we  add  tremendous  burdens  to 
those  who  volunteer  for  public  service,  and  work  them  at  great  dis- 
advantage, because  frequently  their  main  qualification  is  interest, 
rather  than  detailed  knowledge. 

However,  we  need  not  dwell  on  what  has  been.  We  can  better 
discuss  what  is  to  be.  Without  delaying  further  to  inquire  into  the 
mixture  of  causes,  or  pausing  to  fix  the  blame  for  the  apathy  of  the 
public  in  regard  to  its  own  welfare,  we  recognize  the  need  for  radi- 
cal reform.  Here  in  America  we,  who  are  optimistically  inclined, 
believe  that  the  time  has  come  when  a  demand  is  to  be  made  in 
increasing  degree  for  training  specialists,  who  shall  devote  their 
whole  time  and  energy  to  the  various  phases  of  public  health  pro- 
tection. We  must,  however,  adjust  the  pay,  as  well  as  the  authority, 
of  our  health  officials  and  workers  to  the  responsibilities  which  the 
public  expects  them  to  assume.  We  must  guarantee  them  tenure  of 
office  dependent  alone  upon  efficiency.     We  must  continue  to  insist 
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that  they  be  trained  before  they  assume  office,  and  not  expect  them 
to  gain  their  experience  at  the  expense  of  the  public. 

The  present  great  wave  of  publicity  can  not  but  develop  a  public 
and  private  discrimination  which  will  demand  efficiency.  Will  the 
people  who  demand  the  efficient  service  be  willing  to  pay  the  price 
for  efficiency? 

Altruistic  and  not  financial  considerations  should  dominate  our  dis- 
cussion of  the  public  welfare.  It  is  useless,  however,  to  expect  men 
and  women  to  spend  thousands  of  dollars  in  preparation  for  their 
life's  work,  unless  they  may  look  forward  to  a  fair  return  upon  the 
invested  capital.  There  is  a  yet  more  important  investment  of  which 
we  sometimes  lose  sight.  I  refer  to  the  years  of  youth  and  enthusiasm 
which  can  not  later  be  replenished  as  can  an  exhausted  exchequer. 
On  such  a  combined  investment  of  the  individual,  it  is  but  just  that 
the  public  should  make  a  return  in  recognition  and  the  wherewithal 
to  live. 

What  workers  are  needed  in  public-health  fields  is  a  question  we 
must  ask  ourselves  in  attempting  to  provide  for  their  training.  The 
answer  to  this  is  that  experts  in  every  line  who  approach  social  and 
economic  activities  from  the  health  standpoint  are  even  now  re- 
quired. All  of  us  are  naturally  solicitious  about  the  future  and 
desirous  that  better  training  be  provided  for  our  successors.  Com- 
plexities in  increasing  degree  are,  however,  inevitable,  notwithstand- 
ing the  rapid  advance  in  man's  knowledge  concerning  his  own  en- 
vironment. This  very  advance  demands  greater  specialization  and 
therefore  means  increased  difficulty  of  coordination.  Furthermore, 
increase  in  density  of  population,  and  in  facilities  for  transportation, 
very  naturally  increase  our  difficulties  in  the  adjustment  of  the  duties 
and  responsibilities  of  individuals  to  each  other,  and  of  the  individual 
to  the  mass. 

In  the  ultimate  analysis  no  official  public  health  protective  mecha- 
nism can  operate  without  the  intelligent  interest  as  well  as  the 
sympathetic  support  of  the  medical  profession,  since  its  members 
are  responsible  for  that  individual  and  family  health  which,  in  the 
mass,  represents  public  health.  No  attempt  should  be  made,  how- 
ever, to  create  sanitary  experts  out  of  physicians  by  the  ordinary 
medical  college  training.  They  should  have  sufficient  foundation  to 
enable  them  to  meet  their  own  responsibilities  in  general  or  special 
lines,  and  to  articulate  with  the  official  health  agencies. 

No  nation  has  more  rapidly  advanced  in  methods,  machinery,  and 
requirements  for  the  teaching  of  medicine  than  has  the  United 
States,  and  the  training  now  given  to  undergraduates  in  our  best 
colleges  is  not  excelled  by  that  of  any  other  country.  A  training  of 
from  six  to  eight  years  is  required  in  college  or  university,  medical 
school,  and  hospital  in  our  leading  institutions.     This  provides  a 
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general  training  in  medicine,  but  does  not  constitute  specialists  in 
private  practice,  nor  qualify  the  graduates  as  leaders  in  public 
jnedicine. 

Engineering  colleges,  notably  the  Massachusetts  Institute  of 
Technology,  are  providing  courses  in  sanitary  and  municipal  en- 
gineering which  require  a  four  or  five  years'  training,  upon  the  com- 
pletion of  which  graduates  are  incompetent  to  assume  important  and 
responsible  public  health  positions  without  further  training  in  rela- 
tion to  their  "  disease  point  of  view."  In  our  leading  colleges  and 
universities,  in  connection  with  the  departments  of  economics  and 
sociology,  training  is  provided  for  social  workers  and  others  who 
have  important  public  duties  to  perform.  They  need,  however,  some 
more  definite  ideas  concerning  structural  problems  and  the  engineer's 
viewpoint,  as  well  as  of  basic  biological,  chemical,  and  physical 
principles,  and  modern  conceptions  and  methods  of  dealing  with 
health  problems.  The  recently  aroused  interest  in  the  study  of 
municipal  problems  is  important,  if  it  does  not  leave  out  of  con- 
sideration, or  subordinate.  State,  Federal,  and  international  relations, 
as  well  as  that  most  urgent  of  our  problems,  namely,  rural  better- 
ment, which  has  so  many  sanitary  complications. 

Doubtless  the  additional  stimulus  given  to  public  interest  in 
health  protection  by  this  Fifteenth  International  Congress  on 
Hygiene  and  Demography  will  result  in  a  public  demand  to  compel 
by  law  that  evidence  of  special  training  be  furnished  by  applicants 
for  public  health  positions,  as  has  been  the  practice  for  some  con- 
siderable time  in  Denmark,  Germany,  and  Great  Britain.  Un- 
doubtedly this  demand  will  be  met  in  America,  just  as  the  demand 
for  better  medical  and  better  engineering  teaching  has. 

Health  departments  of  the  future,  and  other  official  and  volunteer 
agencies  for  promoting  public  health,  must  secure  the  coordinated 
service  of  various  groups  of  physicians  trained  in  many  diverse 
lines ;  of  economists ;  of  social  workers ;  of  statisticians ;  of  engineers 
of  various  trainings  and  ambitions;  of  dentists;  hospital  superin- 
tendents; bacteriologists;  pathologists;  chemists;  meat,  milk,  and 
food  inspectors ;  visiting  nurses ;  school  inspectors ;  physical  trainers ; 
inspectors  of  industries;  teachers  of  public  and  personal  hygiene; 
also,  legislators,  lawyers,  and  even  policemen,  must  be  impressed  into 
the  service. 

How  many  of  these  workers  require  special  training  in  advance  in 
relation  to  their  public  duties?  How  should  this  training  be  pro- 
vided, and  who  shall  teach? 

Universities  with  the  necessary  departments  must  cooperate  with 
the  various  Federal,  State,  or  municipal  official  and  volunteer  public- 
health  agencies.  The  State  universities  of  the  Middle  West  can  per- 
haps more  easily  make  the  needed  articulations  with  other  interests, 
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and  thus  obtain  opportunities  for  practical  instruction,  than  the 
privately  endowed  institutions.  If  fortunate  enough  to  be  located  like 
the  University  of  Minnesota,  in  two  progressive  cities,  the  various 
phases  of  municipal  hygiene  may  be  studied  practically  and  more 
efficient  public  health,  practical,  teaching  "  clinics  "  conducted. 

In  laying  out  a  course  for  Minnesota  the  following  agencies, 
amongst  others,  have  been  considered  in  plans  for  cooperative  work, 
and  should  be  expected  to  furnish  teachers  and  opportunities  for 
practical  observation,  with  actual  field  work  in  the  case  of  certain  of 
them,  because  of  their  need  of  trained  workers : 

1.  The  University  of  Minnesota,  a  State  institution. 

(a)  Ttie  colleges  of  medicine,  dentistry,  and  pharmacy  and  the  school  for 
nurses  must  continue  to  graduate  practitioners,  train  teachers,  and  become  more 
productive  in  research. 

(6)  The  college  of  agriculture,  in  relation  to  rural  sanitary  betterment,  food 
production,  and  other  such  problems,  has  much  in  the  way  of  opportunity  and 
responsibility. 

(c)  The  college  of  engineering,  in  matters  involving  construction  and  ex- 
penditure of  funds,  particularly  in  relation  to  water,  wastes,  ventilation,  and 
building  construction,  should  continue  and  extend  its  work  in  sanitation  and 
public  health. 

id)  The  school  of  chemistry  should  continue  to  participate  in  sanitary  re- 
search and  public-health  teaching. 

(e)  The  college  of  science,  literature,  and  the  arts,  in  its  scientific  laboratories 
of  biology,  physics,  and  psychology  and  in  its  departments  of  economics  and 
sociology,  is  in  a  position  to  contribute  and  receive  much  of  very  real  value. 

(/)  The  college  of  education,  particularly  in  medical-school  inspection  and 
the  teaching  of  personal  hygiene  and  physical  training  for  children,  has  very 
real  needs  and  offers  unsurpassed  opportunity  for  coordinating  effort. 

(g)  The  university  department  of  physical  training  should  be  extended  and 
built  iuto  a  health  promoting  and  teaching  organization. 

(h)  The  university  health  officer,  when  such  a  mechanism  is  provided,  will 
furnish  the  much-needed  means  for  public-health  teaching  and  research  in  the 
discharge  of  his  daily  work. 

(i)  The  university-extension  bureau  can  undertake  no  more  practical  and  im- 
portant work  than  the  training  of  experts  in  health  publicity  and  the  spread  of 
the  gospel  of  health. 

(;■)  The  college  of  law  and  other  departments  and  mechanisms  of  the  uni- 
versity can  all  help  and  be  helped  by  such  affiliations. 

2.  The  State  board  of  health,  in  its  various  branches,  including  admiuistrative, 
engineering,  epidemiological,  statistical,  and  laboratory,  is  in  need  of  trained 
workers,  and  should  be  glad  to  help  in  its  many  fields  for  practical  training,  be- 
cause it  thereby  helps  itself.  Three  of  the  four  divisions  are  already  housed  by 
the  State  university,  and  cooperative  arrangements  should  be  still  further  ex- 
tended. One  of  its  division  heads  is  on  the  university  teaching  staff  in  medi- 
cine and  one  in  sanitary  engineering.  Both  the  engineering  and  the  medical 
^adnates  are  therefore  better  prepared  to  meet  their  public  responsibilities  and 
to  be  of  real  help  to  the  State  board  of  health  and  their  own  local  health  boards. 

3.  The  State  department  of  etlucation,  as  also  the  city  departments  of  educa- 
tion of  St.  Paul  and  Mnmoapolis,  have  many  problems,  educational  and  sani- 
tary, which  cooperative  effort  alone  can  solve. 
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4.  The  board  of  control  institutions,  which  include  State  hospitals  for  the 
Insane,  schools  for  the  feeble-minded,  deaf,  and  blind;  State  institutions  for 
tuberculosis ;  schools  for  dependent  and  neglected  children ;  correctional  insti- 
tutions, etc.,  are  increasingly  embarrassed  by  lack  of  trained  workers.  They 
will  increase  the  efficiency  of  their  own  staffs  by  the  stimulus  of  having  them 
assist  in  giving  instruction. 

5.  That  State  live-stock  sanitary  board  has  many  problems  to  solve  and  is 
helping  to  solve  those  which  affect  human  health.  It  is  already  cooperating 
with  the  University  Agricultural  College. 

6.  The  State  dairy  and  food  department,  and  the  Federal  Meat-Inspection 
Service  at  South  St.  Paul,  are  important  instruments,  not  only  in  the  protection 
of  human  welfare,  but  in  the  teaching  of  public  sanitation. 

7.  The  State  attorney  general's  office  can  help  in  the  study  of  the  legal 
mechanism  for  the  control  of  disease,  and  in  the  teaching  of  those  who  are  to 
become  expert  in  the  use  of  legal  and  other  tools  for  protecting  health  interests. 
The  university  should  also  prove  useful  to  that  arm  of  the  State,  if  it  could 
furnish  medical  and  other  scientific  experts  for  the  court  work  of  the  State 
and  develop  an  institute  of  forensic  medicine. 

8.  The  State  labor  bureau  has  much  both  to  give  and  to  receive  in  such  a 
combined  effort. 

9.  The  municipal  health  departments  of  Minneapolis,  and  St.  Paul,  the  city 
engineering  departments  in  relation  to  water  supplies  and  sewage  disposal ;  the 
municipal  hospitals  for  contagious  and  other  diseases  as  well  as  the  municipal 
health  agencies  of  smaller  cities,  are  important  to  the  success  of  such  an 
organization. 

10.  The  associated  charities  organizations  of  Minneapolis  and  St.  Paul  need 
workers  and  can  teach  much. 

11.  The  State  association  for  the  prevention  and  relief  of  tuberculosis  and 
other  voluntary  organizations  and  agencies  should  all  present  their  work  and 
activities  to  the  students  of  public  health,  and  would  undoubtedly  welcome  the 
advent  of  any  mechanism  for  training  workers. 

The  above  list  is  one  which  has  already  been  presented  to  the 
Minnesota  State  Sanitary  Conference  in  1910,^  to  which  I  have  made 
some  additions,  and  which  should  doubtless  be  extended  still  further. 

Time  does  not  permit  of  a  detailed  outline  of  such  courses,  but 
by  interesting  such  agencies  and  workers  as  those  mentioned,  and 
by  efficient  instruction  at  our  State  university,  and  at  certain  stages 
of  the  teaching,  by  placing  the  students  in  the  field  with  those 
actually  engaged  in  the  work,  an  ideal  training  could  be  provided. 

In  regard  to  the  teachers,  it  is  not  enough  that  a  single  individual 
should  give  all  the  instruction.  A  lasting  impression  concerning 
the  responsibilities  involved  in  daily  practice  in  a  particular  sanitary 
field  can  only  be  had  from  intimate  contact  with  those  who  are 
specialists  in  that  line.  The  different  workers,  factors,  and  fields 
involved  should  be  presented  to  the  student,  so  that  he  may  realize 
more  clearly  what  is  expected  of  him  in  his  private  and  public 
capacities. 

Public  health  work  constitutes  a  series,  and  it  should  be  a  coordi- 
nated series,  of  specialties.  It  therefore  requires  for  its  successful 
teaching  a  large  staff,  just  as  a  large  staff  of  medical  teachers  is 
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required  to  teach  modem  medicine  in  all  its  phases.  It  seems  prob- 
able that  the  development,  even  with  those  universities  which  are 
able  to  furnish  the  facilities  already  mentioned,  and  to  secure  the 
proper  articulation,  will  be  along  the  lines  of,  first,  departments  of 
public  health,  and,  later,  replacement  of  these  by  schools  or  colleges 
of  public  health  having  on  their  faculties  many  members  of  the  staffs 
of  other  colleges  in  the  university;  and,  in  addition,  lecturers  from 
various  State,  municipal,  and  Federal  departments,  bureaus,  and 
institutions,  and  also  the  officers  and  workers  of  voluntary  associations 
and  certain  private  institutions. 

Little  has  been  said  about  a  curriculum,  which  must  include  the 
following,  amongst  other  topics: 

1.  Legal  mechanisms,  Federal,  State,  and  municipal,  for  the  control  of  disease. 

2.  Vital  statistics,  or  the  bookkeeping  of  public  health. 

3.  Consideration  of  the  transmissible  diseases  and  their  means  of  spread  and 
of  prevention,  whereby  the  nature  of  the  virus  or  the  microbe  or  exciting  cause 
is  considered;  the  atrium  or  gateway  through  which  the  virus  gains  entrance 
into  the  body ;  the  distribution  of  the  exciting  cause  in  the  infected  individual ; 
methods  of  its  elimination;  its  point  of  exit;  the  role  played  by  intermediate 
carriers  or  vehicles,  and  the  modifications  of  procedure  which  are  involved  by 
our  possession  of  any  specific  means  of  protection  based  on  the  use  of  vaccines, 
antitoxines,  or  other  such  agents. 

4.  Disinfection. 

5.  Occupational  diseases,  exclusive  of  infection. 

6.  Milk  supply  in  relation  to  disease. 

7.  Food  supply — meat  inspection. 

8.  Water  supply  and  sewage  disposal. 

9.  .Sanitary  engineering  and  architecture,  including  plumbing,  ventilation, 
hospital,  school,  and  other  public-building  sanitation,  as  well  as  housing  con- 
ditions. 

10.  Social  economics  and  the  economic  cost  of  disease;  saving  to  be  effected 
through  conservation;  governmental  and  other  life  and  sickness  insurance 
mechanisms. 

11.  Publicity  in  relation  to  public  health. 

12.  Sanitation  of  travel. 

13.  Sanitary  aspect?  of  embalming;  funeral  direction;  transportation  of  the 
dead. 

14.  Inspection  of  hotels  and  restaurants  in  relation  to  cleanliness,  sanitary 
f.«icilities,  and  also  medical  inspection  of  those  who  handle  food,  water,  etc. 

15.  School  hygiene  in  its  many  phases. 

16.  The  hygiene  and  the  conduct  of  public  institutions  for  the  insane,  feeble- 
minded, deaf,  blind,  and  also  our  correctional  institutions. 

17.  Eugenics  in  its  educational  and  legal  aspects. 

18.  Infant  welfare. 

19.  The  liygiene  of  venereal  diseases. 

20.  Mental  hygiene. 

21.  Naval  and  military  hygiene. 

22.  Tropical  medicine. 

23.  Personal  hygiene,  to  include  nutrition,  instruction  on  food  values  and 
preparation,  exercise,  clothing,  individual  habits  of  work  and  sleep;  sex 
hygiene. 


446  SECTION  VI.    STATE  AND   MUNICIPAL  HYGIENE. 

24.  Alcoholism  in  its  personal  and  public  phases. 

25.  Dental  and  oral  prophylaxis  should  be  considered,  both  in  relation  to  per- 
sonal hygiene  and  to  public  teaching  and  practice. 

It  is  not  practicable  that  the  instruction  given  to  the  various  types 
of  public  health  workers  should  be  identical  in  regard  to  the  length 
of  the  course,  the  subjects  included,  or  the  amount  and  character  of 
the  instruction  in  each  course.  It  is  not  necessary,  or  even  desirable, 
that  students  should  all  have  the  same  initial  training.  It  seems 
fairly  certain,  in  fact,  that  very  different  courses  will  be  demanded, 
and  it  is  therefore  only  logical  that  different  degrees  or  diplomas 
should  be  granted  according  to  the  nature  and  the  length  of  the  train- 
ing which  has  been  received  and  the  character  of  the  public  health 
service  for  which  the  individual  seeks  to  qualify.  For  those  who 
expect  to  serve  as  medical  officers  of  health  shall  we  demand  a  pre- 
liminary graduation  in  medicine?  If  so,  shall  we  give  a  three  years' 
training  in  the  public  health  school  ?  This  question  can  be  answered 
best  by  saying  that  thus  far  the  American  universities  which  have 
developed  such  courses  have  had  practically  no  students.  It  is  abso- 
lutely necessary  that  all  workers  in  the  public  health  field  should 
acquire  the  "  disease  jjoint  of  view,"  but  it  does  not  seem  feasible  or 
desirable  that  of  every  worker  in  public  health  a  medical  degree 
should  be  demanded.  Physicians  who  go  into  public  health  work 
find  that  to  their  knowledge  of  medicine  must  be  added  many  other 
important  items  of  experience.  Engineers  are  ready  to  make  the 
same  admissions  about  their  deficiencies  of  training.  Sociologists 
and  economists  have  already  found  that  it  is  impossible  for  one  indi- 
vidual or  department  to  specialize  in  every  phase  of  human  activity 
and  relationship.  They  realize  that,  unless  due  care  is  exercised,  they 
are  likely  to  lack  discrimination  in  relation  to  medical  matters,  just 
as  the  engineers  accuse  the  medical  men  of  being  deficient  in  quanti- 
tative sense.  We  shall  not  arrive  at  our  destination,  however,  if  we 
stop  when  we  have  pointed  out  each  other's  faults.  Only  by  team 
Avork,  in  which  each  recognizes  the  importance  and  strength  as  well  as 
the  deeds  of  his  collaborators,  shall  we  advance. 

As  an  additional  safeguard  of  our  public  health,  if  it  seems  desir- 
able, we  may  require  license  of  the  trained  worker,  in  addition  to  his" 
diploma  or  certificate. 

The  additional  duty  might  be  put  upon  our  State  board  of  health 
of  examining  for  license  those  who  seek  to  enter  any  of  the  sanitary 
fields  for  which  they  have  received  special  training,  as  evidenced  by 
their  diplomas  or  certificates. 

The  Danish  plan  of  a  provisional  appointment  to  public  office  for 
a  limited  period,  say  of  six  months,  in  order  to  determine  practical 
fitness,  before  the  appointment  is  confirmed,  has  very  decided  advan- 
tages.   This  proceeding  is  perhaps  more  applicable,  however,  to  the 
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position  of  medical  officer  of  health,  than  it  is  to  some  of  the  subordi- 
nate positions. 

For  the  training  of  public  health  workers  not  only  is  it  necessary 
that  some  knowledge  of  man's  structure  and  the  functions  of  his  vari- 
ous organs  be  learned  but  his  relation  to  his  environment  must  be 
understood.  The  practical  consideration  of  costs  and  of  structural 
detail  must  not  be  lost  sight  of,  since  much  of  our  program  must  needs 
be  constructive.  Above  all  things,  a  knowledge  of  mankind  is  quite  as 
essential  as  a  knowledge  of  man.  Human  nature  will  continue  to  be 
just  as  important  a  factor  in  the  future  as  in  the  past.  Men  and 
women  of  exceptional  caliber  and  of  great  breadth  and  depth  of 
training  are  needed,  and  will  be  forthcoming  just  as  rapidly  as  the 
public  realizes  its  need.  Our  problem,  then,  is  largely  that  of  de- 
veloping public  interest  and  support  by  the  rationality  of  our  methods 
of  work  and  of  our  recommendations  for  the  betterment  of  existing 
means. 

*  Article  published  in  the  Journal  of  the  Minnesota  State  Medical  Association 
and  Northwestern  Lancet. 


THE  TRAINING  OF  SANITARY  ENGINEERS. 
Geoege  C.  Whipple,  Professor  of  Sanitary  Engineering  in  Harvard  University. 

Within  the  last  quarter  century  a  new  profession,  sanitary  engi- 
neering, has  come  to  the  fore.  It  represents  the  application  of  a  new 
science  to  a  new  product  of  civilization.  The  new  science  is  bac- 
teriology ;  the  new  product  of  civilization  is  the  modern  city. 

How  important  sanitary  engineering  is  to  the  world  to-day  is 
scarcely  realized,  so  gradual  has  been  its  evolution,  but  its  importance 
may  be  appreciated  by  comparing  the  conditions  of  life  in  our  cities 
to-day  with  the  conditions  that  existed  in  ancient  days,  or  even  a  few 
generations  ago. 

The  world  has  always  had  its  cities.  Man  is  a  gregarious  animal. 
The  cities  of  long  ago  developed  to  their  limit,  then  fell  into  decline, 
and  in  many  instances  disappeared  altogether.  Sometimes  they  were 
destroyed  from  without  by  their  enemies ;  sometimes  they  fell  victims 
to  the  cataclysmic  forces  of  nature;  but  often  they  fell  from  moi-e 
insidious  causes ;  from  diseases  that  swept  through  their  inhabitants 
until  great  aggregations  of  people  were  reduced  to  mere  handfuls, 
and  those  that  remained  were  scattered  through  fear  and  starvation. 

Two  potent  factors  limited  the  growth  of  ancient  cities;  lack  of 
transportation  and  ignorance  of  what  constitutes  hygienic  environ- 
ment. Without  adequate  transportation,  the  food  of  cities  was  limited 
to  local  supplies.    If  these  failed,  famine  followed,  and  the  people 
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fled  to  where  food  could  be  found.  Coast  cities  could  receive  supplies 
by  water,  and  some  of  the  old  maritime  cities  long  maintained  their 
supremacy,  but  large  inland  cities,  as  we  have  them  to-day,  were 
formerly  unknown.  Without  knowing  how  to  control  transmissible 
diseases,  with  no  better  theory  than  that  they  represented  the  visita- 
tion of  an  angry  Providence,  no  wonder  that  famine  was  followed  by 
pestilence  and  that,  as  cities  became  more  crowded,  the  wider  was  the 
spread  of  the  dread  calamity. 

Our  modern  cities,  far  greater  in  number  and  size  than  ever  before 
in  the  world's  history,  are  made  possible,  first,  by  the  development 
of  transportation  by  road  and  rail  and  fast  steamships,  so  that  food 
from  afar  may  be  brought  to  the  homes  of  the  urban  dwellers;  and, 
second,  by  the  development  of  the  arts  of  sanitary  engineering,  by 
which  the  people  are  supplied  with  pure  water  and  pure  air  and 
the  waste  products  of  life  safely  and  inoffensively  removed.  Other 
influences,  of  course,  have  contributed,  but  among  them  all  the  work 
of  the  sanitarian  is  conspicuously  successful  and  conspicuously 
modern. 

To  give  a  simple,  adequate  definition  of  sanitary  engineering  is 
difficult.  From  an  early  application  to  plumbers  and  expert  drain 
layers  the  term  has  grown  in  importance,  as  the  works  have  grown 
in  magnitude,  until  it  now  includes  civil  engineers  engaged  in  pro- 
viding public-water  supplies,  sewerage  systems,  garbage-disposal 
works,  methods  of  cleaning  streets  and  draining  swamps,  as  well  as 
engineers  whose  interests  are  chiefly  indoors,  and  who  are  engaged  in 
providing  systems  of  plumbing  and  ventilation  for  buildings.  If  the 
civil  engineer  be  defined  as  "  he  who  adapts  the  great  forces  of  nature 
for  the  use  and  convenience  of  man,"  the  sanitary  engineer  may  be 
correspondingly  defined  as  "  he  who,  through  the  construction  and 
operation  of  engineering  works,  adapts  the  forces  of  nature  to  the 
preservation  of  the  public  health." 

The  problems  of  the  sanitary  engineer  are  so  vast  and  so  varied 
and  bring  him  into  contact  with  so  many  branches  of  science  and 
with  so  many  classes  of  people  that  an  exceptionally  broad  educa- 
tion is  demanded.  Engineering  is  fast  coming  to  be  regarded  as 
one  of  the  learned  professions,  and  the  education  required  of  one 
who  enters  this  profession  must  be  not  only  scientific  and  technical 
but  broad  and  humanitarian.  He  must  not  only  know  the  underlying 
principles  of  the  mechanical  sciences  but,  if  he  is  to  become  the 
director  of  great  enterprises,  he  must  have  the  power  to  think  logi- 
cally and  to  reach  conclusions  quickly,  to  write  clearly  and  to  speak 
forcibly,  not  to  mention  such  moral  qualities  as  honesty,  enthusiasm, 
and  that  vague  something  termed  "  personal  magnetism." 
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Some  of  these  qualifications  are  inherent  in  the  individual,  some 
come  with  experience,  but  the  power  to  think  and  speak  and  write 
can  be  acquired  by  study  and  practice.  It  is  partly  because  of  this 
need  for  broad-minded  engineers,  and  partly  because  science  itself 
is  becoming  so  broad  and  its  branches  so  interwoven,  that  the  applied 
sciences  are  being  taught  more  and  more  as  graduate  courses  in  our 
universities,  and  that  the  technical  schools  are  looking  forward  to 
longer  courses  than  the  usual  period  of  four  years.  This  need  of  an 
extended  education  is  particularly  true  of  sanitary  engineering,  for, 
more  than  some  of  the  other  branches  of  engineering,  it  requires  the 
aid  of  many  sciences.  Not  only  must  the  sanitary  engineer  be  versed 
in  mathematics  and  mechanics,  but  he  must  have  a  working  knowl- 
edge of  parts  of  chemistry,  biology,  bacteriology,  microscopy, 
meteorology,  geology,  hygiene,  preventive  medicine,  and  vital  sta- 
tistics. Unlike  other  branches  of  engineering,  sanitation  is  con- 
cerned, not  alone  with  iron  and  stone  and  other  inert  building  mate- 
rials, but  with  organic  matter  and  living  things.  The  purification  of 
water  and  sewage  is  due  largely  to  biological  action,  and  the  knowl- 
edge of  bacterial  processes  is  scarcely  less  important  to  the  sanitary 
engineer  than  that  of  the  laws  governing  the  flow  of  water  in  pipes 
and  the  strength  of  materials. 

While  this  is  acknowledged,  it  is  also  true  that  first  and  foremost 
the  sanitary  engineer  must  be  an  engineer  and  that  the  collateral 
sciences  must  be  subordinated.  Hence  the  student  must  be  trained 
primarily  in  engineering  and  secondarily  in  sanitation.  The  em- 
phasis is  important.  It  can  not  be  successfully  reversed.  Sanitary 
science  teaches  the  student  why  this  or  that  structure  is  needed,  but 
it  does  not  teach  him  how  to  design  or  how  to  construct,  and  these 
are  for  him  the  very  fundamentals  of  his  profession.  The  wisely 
arranged  curriculum  will  therefore  cover  the  field  of  sanitation  in  a 
broad  and  general  way  without  taking  too  much  of  the  student's 
time  from  his  detailed  studies  in  structures  and  hydraulics. 

But  sanitary  science  is  becoming  so  important  that  there  is  room 
not  only  for  the  constructing  engineer  but  for  the  sanitary  specialist, 
and  for  him  whose  duty  it  is  to  operate  the  works  after  they  are  built, 
to  take  charge  of  the  water  filters  and  the  sewage-treatment  plants, 
to  manage  the  garbage  works,  and  to  superintend  the  cleaning  of  the 
streets  and  buildings.  Such  men  need  a  slightly  different  training 
from  the  others,  and  the  ideal  course  would  give  less  attention  to  civil 
engineering  features  and  more  attention  to  mechanical  engineering 
and  laboratory  work.  Also,  more  attention  should  be  given  to  the 
subjects  of  accounting  and  scientific  management.  This  need  for 
capable  managers  of  sanitary  worlcs  will  soon  be  a  pressing  one,  and 
our  technical  schools  must  be  prepared  to  furnish  men  for  this  service 
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Besides  the  sanitary  engineer  and  the  specialist  in  sanitation,  the 
world  to-day  needs — and  the  need  is  very  great — a  kind  of  man  just 
beginning  to  make  his  appearance ;  namely,  the  sanitary  executive,  or, 
as  he  is  more  often  called,  the  health  officer.  There  are  already 
many  so-called  health  officers  serving  on  boards  of  health  or  employed 
by  them.  Some  of  these  men  are  great  leaders,  well  worthy  of  the 
honorable  positions  they  hold,  but  the  rank  and  file  of  them  are  ill 
fitted  for  their  important  task.  Our  public-health  machinery  was 
installed  when  the  hygienic  wisdom  of  the  town  was  wrapped  up  in 
the  family  doctor  and  when  the  physician  was  the  logical  custodian 
of  the  public  health.  With  the  growth  of  the  science  of  bacteriology 
and  of  preventive  medicine,  and  the  application  of  engineering,  all 
this  has  changed.  The  ability  to  diagnose  a  case  of  smallpox  and  to 
keep  a  record  of  deaths  is  no  longer  a  sufficient  qualification  for  the 
health  officer  of  even  a  village^  while  the  growth  of  our  cities  is  mak- 
ing it  increasingly  necessary  that  the  men  in  charge  of  the  public 
health  of  so  many  people  shall  be  experts  in  their  line. 

Medical  training  alone  does  not  fit  men  for  this  service.  The 
problem  of  curing  disease  is  quite  diflFerent  from  the  problem  of  pre- 
venting disease.  The  former  deals  with  human  beings  as  individ- 
uals ;  the  latter  considers  them  as  units  of  a  mass.  The  prevention  of 
disease  involves  mathematics;  statistics  relating  to  the  sick  and  the 
dead  must  be  constantly  used  in  order  to  show  what  forces  of  disease 
are  at  work  and  where  the  attack  is  likely  to  be  made  next.  It  in- 
volves engineering,  for  the  public  must  be  protected  against  impure 
air  and  infected  water,  streets  must  be  cleaned,  and  garbage  removed. 
It  involves  chemistry,  for  the  public  must  be  protected  against  the 
sale  of  adulterated  and  poisonous  foods.  It  involves  bacteriology,  for 
infectious  diseases  must  be  diagnosed  and  antitoxins  provided.  It 
involves  law,  for  the  health  officer  must  be  able  not  only  to  discern 
evils  but  to  eradicate  them.  But  the  duties  of  a  health  officer  should 
not  be  entirely  repressive  and  punitive.  There  is  a  positive  side.  His 
department  should  be  an  educational  force  in  the  community,  con- 
stantly instructing  the  people  in  the  arts  of  hygiene  and  in  the  prin- 
ciples of  right  living.  Many  believe  that  this  educational  function 
of  the  health  officer  is  one  of  the  most  important  of  his  duties. 

In  the  pursuit  of  the  elements  of  sanitary  science  the  sanitary  engi- 
neer, the  sanitary  specialist,  and  the  health  officer  meet  on  common 
ground,  and,  to  a  certain  extent,  their  education  may  be  appropriately 
conducted  together.  But,  for  the  most  part,  their  work,  although 
mutually  helpful,  lies  apart  and  their  education  in  the  main  should 
follow  separate  channels.  The  health  officer  needs  his  special  work 
in  the  study  and  control  of  diseases,  in  the  use  of  vital  statistics,  and 
in  other  subjects  that  tend  to  fit  him  for  an  executive.    The  sanitary 
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specialist  needs  extensive  laboratory  experience  and  practice  in  re- 
search^ while  the  engineer  needs  to  work  with  his  surveymg  instru- 
ment, his  drafting  board,  and  the  other  tools  of  his  profession. 

As  an  illustration  of  modern  tendencies  in  the  training  of  sanitary 
engmeers,  mention  may  be  made  of  the  newly  established  courses  in 
the  School  of  Engineering  at  Harvard  University. 

Here  sanitary  engineering  does  not  lead  to  a  special  degree,  but  is 
considered  as  a  branch  of  civil  engineering;  in  fact,  all  students  in 
civil  engineering  are  expected  to  take  the  general  course  in  this  sub- 
ject. The  same  course  is  also  open  to  candidates  for  the  degree  of 
doctor  of  public  health  in  the  medical  school.  For  those  who  intend 
to  engage  in  sanitary  work  at  once  after  graduation,  courses  in  water- 
supply  engineering  and  sewerage  engineering  are  offered  during  the 
last  term,*and  in  these  the  students  receive  such  detailed  instruction 
as  will  fit  them  for  the  kinds  of  practical  work  that  will  be  expected  of 

them. 

This  instruction  is  not  given  in  the  form  of  classroom  exercises, 
but  as  individual  work  carried  on  as  it  would  be  in  the  office  of  a 
practicing  engineer.  Much,  too,  is  made  of  the  study  of  actual 
works  in  operation  for  the  benefit  of  those  who  intend  to  enter  this 
field.  The  extent  to  which  specialized  subjects  in  sanitary  engineer- 
ing should  be  taught  is  a  difficult  matter  to  decide.  Generally  speak- 
ing, experience  has  shown  that  in  our  technical  schools  specialization 
has  been  carried  somewhat  too  far.  In  the  writer's  opinion  it  ought 
to  be  carried  only  far  enough  to  incite  the  permanent  interest  of  the 
student,  and  enable  him,  on  graduation,  to  take  up  some  particular 
line  of  work  intelligently  and  with  such  a  degree  of  skill  that  he  can 
earn  a  reasonable  income  during  the  early  years  in  which  he  is  getting 
his  real  experience  in  his  chosen  profession.  In  later  years  it  is  the 
effect  of  his  general  studies  rather  than  of  his  special  studies  that 
make  for  his  success.     In  other  words,  it  is  mental  culture,  after  all, 

that  counts.  j  a  u     ^     f 

One  feature  of  interest  in  connection  with  the  Harvard  School  of 
Engineering  is  the  fact  that  it  continues  through  the  entire  year, 
utilizing  the  time  usually  devoted  to  the  long  summer  vacation. 
This  enables  the  student  to  accomplish  his  engineering  studies  and 
obtain  his  master's  degree  in  two  full  years  after  receiving  his  bache- 
lor's degree.  The  summer  work  is  of  particular  advantage  in  the 
study  of  certain  phases  of  sanitary  engineering,  as  it  enables  field 
work  to  be  carried  on  at  a  season  when  the  biological  processes  are 
at  their  maximum  and  when  material  for  study  is  readily  available. 

From  the  Harvard  School  of  Engineering,  one  of  the  latest  to  take 
up  this  field,  let  us  turn  to  the  Massachusetts  Institute  of  Technology, 
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a  pioneer  in  American  sanitation.  Since  1889  nearly  a  hundred  men 
have  taken  the  bachelor's  degree  in  sanitary  engineering,  and  many 
other  graduates  in  civil  engineering,  chemistry,  and  biology  have 
taken  up  sanitary  work.  The  influence  that  these  men  have  had  on 
the  public  health  of  our  country  can  not  be  measured,  but  the  lives 
that  have  been  saved  by  the  works  they  have  built  are  numbered  by 
thousands,  and  by  these  works  our  cities  are  being  made  cleaner  and 
better  and  safer  places  in  which  to  live.  The  American  cities  owe 
a  debt  to  the  Massachusetts  Institute  of  Technology  and  to  the  other 
universities  that  they  can  repay  only  by  their  most  cordial  and 
generous  support. 

Sanitary  engineering  is  yet  in  its  youth.  Its  practice  is  far  from 
being  crystallized.  More  than  other  branches  of  civil  engineering, 
therefore,  it  demands  research.  Half  a  million  dollars  has  been  spent 
in  this  direction  by  our  States  and  municipalities,  but  the  research 
carried  on  by  our  universities  has  not  been  as  great  as  might  be 
expected.  Additions  to  university  funds  for  this  purpose  would 
bring  important  results.  Immense  sums  have  been  given  as  endow- 
ments for  research  in  the  cure  of  disease  and  in  preventive  medicine. 
But  it  has  hardly  yet  been  realized  that  the  great  life-saving  agencies 
are  carried  out  by  engineers  and  that  by  improving  the  engineering 
arts  vast  sums  of  money  may  be  saved.  Our  country  is  justly  proud 
of  the  work  of  the  United  States  Government  in  preventing  disease 
at  the  Isthmus  of  Panama  and  in  showing  how  the  Tropics  may  be 
safely  inhabited  by  white  men,  but  this  work  has  been  very  expensive. 
The  next  step  in  advance  is  for  the  sanitary  engineer  to  accomplish 
the  same  task  at  greatly  less  cost.  This  step  is  absolutely  necessary. 
Research  in  sanitary  economy  is  therefore  one  of  the  directions  in 
which  money  may  be  well  spent  during  the  next  decade. 

The  demand  for  young  sanitary  engineers  is  continuous  and  is 
increasing.  There  is  little  doubt  that  men  who  enter  this  field  will 
find  useful  service  and  a  competent  livelihood.  This  is  ample  reason 
for  a  young  man  to  study  the  subject.  But  there  is  another  reason 
which  is  inherent  in  the  training  itself.  A  piece  of  iron,  to  be  welded 
into  a  useful  tool  or  a  thing  of  beauty,  must  be  heated  white  hot  and 
then  hammered  into  shape.  So  a  student  must  be  first  inspired  until 
his  enthusiasm  glows,  then  he  must  receive  the  blows  that  will  shape 
his  mental  processes  so  that  they  will  follow  naturally  along  the  track 
of  sound  logic  and  sane  thinking.  No  better  combination  exists  for 
producing  this  result  than  the  inspiration  to  be  derived  from  the 
wonderful  prospect  of  a  world  saved  by  sanitation  and  the  hard 
mental  work  required  of  him  who  would  be  a  sound  and  competent 
engineer. 


THE  TRAINING  OF  VISITING  NURSES. 

Adelaide  Nutting,  R.  N.,  Department  of  Nursing  and  Health,  Teachers  College, 
Columbia  University,  New  York  City. 

The  special  branch  of  nursing  known  as  visiting  nursing,  has  pre- 
sumably been  chosen  for  discussion  because  its  relation  to  public 
health  is  obvious  and  important;  but  its  choice  should  not  convey 
the  idea  that  other  branches  of  nursing  are  not  also  greatly  concerned 
with  public  health.  Three  large  general  divisions  have  been  estab- 
lished in  nursing,  and  three  corresponding  groups  of  workers :  Nurs- 
ing in  hospitals  and  kindred  institutions;  private  nursing  in  fami- 
lies; and  visiting  nursing  among  the  sick  poor  in  their  homes,  lately 
extended  into  schools,  shops,  and  factories. 

By  far  the  most  important  branch  of  nursing  is  that  carried  on  in 
the  several  thousand  hospitals,  which  have  grown  up  with  almost 
spectacular  rapidity  and  variety  during  the  last  two  decades.    Many 
of  them  are  at  once  centers  for  relief  of  sickness  and  suffering,  and 
also  for  the  maintenance  of  important  systems  of  education,  and  for 
scientific  study,  research,  and  experiment.    Over  1,000  hospitals  in 
this  country  are  ranked  as  training  hospitals,  in  which  the  main  staff 
of  workers  is  composed  of  students  of  nursing,  and  the  transforma- 
tion in  the  hygienic  conditions  of  hospitals  wrought  during  the  last 
half  century  by  this  modern  system  of  nursing,  is  one  of  the  most 
striking  contributions  to  hospital  development  which  history  has  to 
record.    The  extreme  cleanliness,  orderliness,  and  hygienic  care  and 
control  observed  by  the  nursing  force  in  the  modern  hospital  are 
essential  factors  in  the  cure  of  the  sick  and  their  speedy  restoration 
to  society ;  while  much  of  the  research  and  experiment,  upon  which 
advances  in  medicine  and  surgery  depend,  can  not  be  undertaken 
without  the  cooperation  of  a  carefully  educated  nursing  staff.    It  is 
hardly  too  much  to  say  that  the  modern  system  of  nursing  brought 
.  hygiene  into  hospitals  and  keeps  it  there,  thus  lifting  enormously 
the  importance  of  hospitals  in   relation   to   public  health.     It  is 
roughly  estimated  that  in  the  hospitals  of  the  country,  if  we  include 
the  staff  of  officers  and  other  salaried  graduate  nurses,  there  are  to- 
day about  50,000  nurses. 

The  relation  of  the  nurse  engaged  in  private  practice  to  public 
health  is  worthy  of  a  moment's  attention.  Going  from  household  to 
household,  familiar,  in  the  most  intimate  way,  with  the  family  life, 
its  traditions,  and  its  habits,  the  opportunity  to  advise  and  suggest 
improvements  in  household  hygiene  and  sanitation  comes  to  her  con- 
tinually. The  opportunity,  indeed,  is  so  great  as  to  prove  an  em- 
barrassment, but  when  the  nurse,  in  addition  to  her  actual  nursing 
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work,  is  able  to  persuade  the  well-to-do  family  that  flies  and  mos- 
quitoes do  really  mean  mischief;  that  window  screens  are  a  good 
investment ;  that  the  habits  of  even  pet  dogs  and  cats  do  not  render 
them  suitable  objects  to  be  kissed  and  fondled  by  babies;  that  the 
pretty,  little,  wayside  brook  ought  usually  to  be  resisted,  no  matter 
how  thirsty,  she  becomes  a  useful  agency  for  the  protection  of  health, 
her  efficiency  and  influence  depending  only  upon  the  extent  and  thor- 
oughness of  her  knowledge.  Two  things  have  proved  continual  mat- 
ters of  astonishment  to  nurses  in  their  work  among  private  families : 
The  first  is  the  rudimentary  or  erroneous  ideas  of  ordinary  house  and 
personal  hygiene  frequently  found  among  well-to-do  people;  and, 
second,  the  degree  of  confidence  reposed  in  the  nurse  as  one  who 
should  be  able  to  answer,  intelligently  and  helpfully,  questions  on 
these  matters,  and  to  support  her  views  by  authoritative  and  con- 
vincing evidence.  There  are  probably  none  present  who  will  not 
say  that  the  opportunity  thus  given  the  nurse  to  forward  public 
health  is  a  valuable  one,  and  that  the  nurse  should  be  able  to  use  it 
fully  and  wisely. 

The  relation  to  public  health  of  that  branch  of  nursing  known  as 
visiting  nursing  in  America  (district  nursing  in  England)  is  close 
and  definite,  and  so  clearly  recognized  that  when  recently  a  large 
body  of  visiting  nurses  came  together  to  form  an  association  they 
could  find  no  appropriate  title  to  define  their  work  but  the  one  they 
finally  chose,  the  National  Organization  for  Public  Health  Nursing. 
From  the  very  beginning  of  their  visiting  among  the  sick  poor,  nurses 
have  been  using  some  of  the  methods  of  modern  health  crusades. 
They  have  held  it  as  a  cardinal  principle  of  their  work  that  in  all 
instances  where  it  is  practicable  the  care  and  relief  of  sickness  must 
be  accomplished  by  teaching  and  by  demonstration  of  a  hygienic 
nature.  In  the  plans  of  work  and  instructions  to  workers,  dating 
back  nearly  half  a  century,  it  will  be  found  laid  down  among  the 
special  duties  of  the  nurse  to  teach  the  patient  and  the  family  the 
necessity  of  cleanliness,  fresh  air,  and  proper  feeding,  especially  for 
the  children ;  and  they  were  urged  to  be  "  diligent  in  pressing  neces- 
sary instructions  as  to  the  sanitation  of  their  homes  in  the  families  of 
the  poor." 

Beginning  50  years  ago  in  England,  with  one  nurse  supported  by 
one  philanthropic  man  in  one  small  city,  district  visiting  nursing 
there  has  now  become  in  that  country  an  important  national  asset, 
and  has  about  1,000  associations  and  several  thousand  nurses  affiliated 
and  working  under  the  direction  of  a  central  body,  with  a  highly 
organized  system  of  supervision  and  inspection.  In  America  the 
work  began  some  years  later,  and  for  a  time  moved  slowly.  Ten 
years  ago  there  were  something  like  50  centers  from  which  visiting 
nursing  was  carried  on,  but  such  rapid  development  has  since  taken 
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place  that  in  1909  there  were  over  500  such  centers  from  which  nurses 
were  working,  and  this  year  there  are  reported  up  to  date  over  1,000, 
with  the  number  of  workers  more  than  doubled.  The  growth  in 
numbers,  however,  is  not  more  significant  than  the  expansion  of  work 
into  avenues  surprising  to  the  nurses  themselves  or  than  the  enlarge- 
ment of  responsibilities  which  have  accompanied  the  expansion. 

The  public-health  movement,  addressing  itself  successively  to  the 
three  graver  and  more  urgent  problems  of  the  day,  namely,  tubercu- 
losis, the  health  of  school  children,  and  the  mortality  of  infants, 
called  promptly  upon  nurses  for  cooperation.  For,  in  accepting  edu- 
cation as  its  guiding  principle,  its  supreme  task  became  that  of  get- 
ting the  needed  knowledge,  in  practical  usable  form,  into  the  homes 
and  daily  habits  of  the  people.  It  found  in  visiting  nurses  an 
agency  already  in  the  field,  ideally  adapted  for  the  work  by  train- 
ing and  by  special  interest;  known,  accepted,  and  generally  beloved 
in  the  homes  of  the  poor.  In  the  campaign  for  the  prevention  and 
control  of  tuberculosis  the  visiting  nurse  shortly  appeared  as  an 
essential  factor  in  any  adequate  scheme  for  handling  this  problem. 
The  tuberculosis  patient  in  his  home  must  be  under  expert  sanitary 
control  and  supervision ;  he  must  be  nursed ;  he  must  be  taught,  and 
his  family  must  be  taught  and  in  a  sense  nursed,  since  the  begin- 
nings of  symptoms  among  the  healthy  members  must  always  be 
watched  for,  the  neighborhood  must  be  protected,  and  careful  records 
must  be  kept.  Quite  recently  Sir  William  Osier  wrote  on  this 
subject: 

The  work  that  district  nurses  may  do  in  connection  with  tuberculosis  is  of 
the  greatest  value.  I  have  had  experience  of  it  now  for  many  years.  Visiting 
the  tuberculosis  patients  at  stated  times  every  week,  watching  over  them,  seeing 
that  they  carry  out  the  regimen  systematically  and  regularly,  it  is  wonderful 
what  good  results  may  be  obtained  by  guidance,  by  control,  and  by  the  proper 
education  of  the  patient. 

Quite  recently  also  a  well-known  authority  referred  to  the  visiting 
nurse  in  tuberculosis  as  the  "  crux  of  the  whole  situation." 

With  the  growth  of  medical  inspection  of  schools  the  school  nurse 
has  become  a  necessity,  and  no  efficient  work  in  this  field  can  be  done 
without  her.  She  visits  the  schools,  assists  the  physician,  inspects 
the  children,  attends  to  minor  ailments,  and  visits  the  home  of  the 
children  to  carry  the  physician's  instructions  and  to  help  the  parents 
to  secure  proper  treatment.  She  watches  over  the  children,  keeps 
careful  records  of  conditions,  in  some  schools  gives  general  talks  and 
demonstrations  in  elementary  hygiene  to  the  children,  in  others  has 
supervision  over  some  features  of  school  sanitation;  an  all-useful 
person,  reminding  one  of  our  Mr.  Dooley's  latter-day  doctor,  who 
explained  that  the  diminishing  use  of  drugs  was  making  his  duties 
"  those  of  a  janitor  with  some  knowledge  of  cooking."  The  main 
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results  of  bringing  the  nurse  into  the  scheme  of  medical  inspection 
are  that  epidemics  are  prevented,  school  attendance  increased,  a 
higher  standard  of  cleanliness  and  health  among  the  children  is 
obtained,  physical  defects  are  discovered,  expert  supervision  is  estab- 
lished, records  are  secured. 

Turning  to  the  movement  for  the  prevention  of  infant  mortality, 
we  find  everywhere  the  same  tendenc}^  to  lean  heavily  upon  nurses  as 
indispensable  agencies  in  teaching  mothers  how  to  feed  and  care  for 
their  babies,  and  in  the  practical  handling  of  work  in  milk  stations 
and  similar  agencies.  In  England,  district  nurses  are  employed  in 
ways  as  yet  unthought  of  in  America.  Under  the  notification  of 
births  act  of  1907,  a  number  of  them  have  been  appointed  as  health 
visitors,  whose  duty  it  is,  when  notified  of  a  birth,  to  visit  the  home, 
examine  the  child,  note  its  condition,  especially  any  defects,  and  in- 
struct the  mother  how  to  feed  and  care  for  her  baby.  In  London, 
where  the  notification  of  opthalmia  neonatorium  is  compulsory,  visit- 
ing nurses  are  again  employed  to  visit  such  cases  and  to  see  that 
treatment  is  carried  out. 

In  these  three  large  fields  of  public-health  work,  then,  nurses  have 
proved  an  essential  and  indispensable  factor,  and  it  seems  certain 
that  as  other  aspects  of  the  general  health  movement  become  ripe 
for  development  thej^,  too,  in  turn  will  require  such  services  as  the 
nurse,  and  perhaps  the  nurse  only,  is  at  present  qualified  to  render. 
Visiting  nurses,  called  "  welfare  nurses,"  are  employed  in  shops  and 
factories  to  watch  over  the  health  of  their  employees,  and  to  visit 
them  in  illness  and  to  teach  them  the  elements  of  personal  hygiene, 
and  this  branch  of  work  is  steadily  increasing. 

Sanitary  inspection  in  its  various  forms  is  beginning  to  attract 
nurses,  and  as  inspection  without  instruction  is  about  as  futile  as 
medical  inspection  of  schools  used  to  be  without  the  cooperation  of 
the  visiting  nurse,  it  is  to  be  hoped  that  nurses  will  enter  vigorously 
and  largely  into  work  which  bears  so  close  a  relation  to  public  health. 
A  well-known  inspector  of  tenements  in  New  York  writes : 

The  nurse  has  exceptional  opportunities  for  educational  work.  I  have  been 
interested  again  and  again  to  have  families  tell  me  that  hygienic  precautions 
taken  by  them,  such  as  admitting  sunlight  and  fresh  air,  banishing  dust-holding 
heavy  hangings  and  old  carpets,  using  disinfectants  and  antiseptic  cleansing, 
proper  methods  of  sweeping  and  dusting,  care  of  plumbing,  exclusion  of  dis- 
ease-carrying flies,  outdoor  care  of  tuberculosis  patients,  or  the  like,  were 
taught  them  by  nurses.  Perhaps  the  nurses  themselves  would  be  surprised  to 
know  how  many  of  their  teachings  are  remembered  by  the  families  long  after. 
And,  again,  the  onlooker  can  not  but  see  with  amazement  the  amount  accom- 
plished by  the  visiting  nurse  in  her  complex  and  difficult  task.  Her  intelligent, 
far-reaching  work  brings  results,  not  only  to  the  whole  family  of  the  patient, 
but  to  the  whole  community,  which  others  working  in  the  same  neighborhood 
can  not  fail  to  see. 
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In  several  directions  there  are  beginnings  of  work  which  seem  to 
hold  out  promise  of  much  usefulness,  not  the  least  of  which  is  the 
employment  of  visiting  nurses  by  certain  large  insurance  companies 
to  visit  and  care  for  their  policy  holders  in  illness.  It  must  gi'atify 
Irving  Fisher  to  see  his  suggestion  that  the  true  function  of  the 
insurance  body  is  the  protection  of  health,  beginning  to  take  effect  in 
so  practical  a  way. 

Dr.  Newmayer,  head  of  the  division  of  child  hygiene,  department 
of  health,  Philadelphia,  projects  upon  the  canvas  the  figure  of  the 
future  health  nurse : 

The  immicipal  nurse  is  destined  to  be  the  guardian  of  public  health  in  the 
same  sense  that  the  police  are  the  guardians  of  public  safety.  The  time  is  near 
when  we  must  have  a  nurse  for  every  section  of  the  city,  and  she  will  be  respon- 
sible for  the  health  of  the  citizens  of  the  district  she  patrols. 

Now  that  science  is  becoming  the  controlling  factor  in  everyday 
human  affairs  it  seems  to  be  imperative  that  newly  discovered  truths 
9f  a  vital  nature  should  as  speedily  as  is  practicable  be  brought  home 
for  the  uses  of  all  classes  of  the  people.  As  Mrs.  Richards  said: 
"  Our  laboratory  wisdom  must  reach  the  street.'"  The  visiting  nurse 
must  become  a  sort  of  middleman  of  science. 

Now,  if  the  problems  of  sicloiess  in  the  homes  of  the  poor  and 
health  in  city  districts  could  be  met  by  skilled  nursing  and  the  teach- 
ing of  sound  sanitary  doctrines,  the  visiting  nurse  would  unquestion- 
ably be  the  main  agency  in  controlling  the  situation.  But  with 
overwhelming  evidence  on  every  hand  to  show  how  constantly  and 
almost  inevitably  sickness  is  bound  up  with  other  conditions,  such  as 
poverty,  occupation,  incompetence,  heredity,  and  a  host  of  other  con- 
tributory factors,  and  how  essential  it  is  that  these  also  be  recognized, 
studied,  and  treated,  it  is  becoming  more  and  more  clear  that  medical 
and  nursing  skill  can  not  alone  reach  far  enough  to  adequately  handle 
the  whole  problem  of  which  sickness  is  only  a  part.  TMien  doctor 
and  nurse  have  done  their  utmost  from  a  medical  and  nursing  stand- 
point, there  may  yet  be  needed  another  diagnosis  and  other  adjust- 
ments, and  on  the  whole  it  may  not  be  much  more  dangerous  to  society 
to  have  a  wrong  diagnosis  and  unskilled  treatment  of  the  social  aspect 
of  the  case,  than  of  the  medical  and  the  sanitary. 

To  illustrate,  let  us  take  a  single  but  pretty  constant  factor  in  the 
situation  which  calls  for  the  nurse's  services,  namely,  extreme  poverty 
and  urgent  need  of  one  kind  or  another,  a  condition  distressing  to  the 
nurse,  because  it  handicaps  her  in  her  good  work,  and  consequently 
retards  progress.  Yet  every  situation  demanding  material  relief  calls 
at  the  same  time  for  careful  investigation  and  sound  judgment  and 
action,  and  to  secure  this,  bodies  of  eminent  men  and  women  have  for 
nearly  a  century  been  giving  profound  thought  and  study  to  this  vital 
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question  of  relief.  They  have  from  experience  and  experiment  built 
up  a  substantial  body  of  principles  and  have  established  certain  pro- 
cedures. Lacking  a  knowledge  of  these  principles,  one  is  no  more 
qualified  to  give  relief  than  to  prescribe  medicine  and  diet  for  the 
sick  without  medical  training.  This  particular  point  is  used  because, 
from  the  beginning  of  visiting  nursing,  the  question  of  relief  has 
proved  a  perplexing  problem,  and  even  in  the  very  earliest  days  it 
became  necessary  to  throw  restrictions  around  the  giving  of  indis- 
criminate relief,  lest  nurses  should  "  degenerate  into  almsgivers." 
The  modern  trained  social  worker  stands  aghast  at  the  easy  confidence 
with  which  the  nurse  takes  control  of  the  social  machinery  affecting 
her  work  as  a  nurse,  and  there  is  much  criticism  and  the  friction 
which  always  arises  among  workers  when  functions  and  provinces 
are  not  clearly  defined  nor  wholly  understood. 

The  matter  is  largely  one  to  be  settled  by  further  education,  and 
this  brings  us  to  the  important  question  of  the  training  of  the  visiting 
nurse.  It  is  generally  recognized  that  two  or  three  years  in  a  good 
hospital  training  school  is  in  many  ways  an  incomparable  foundation 
for  public-health  nursing.  The  nurse  first  learns  to  respect  work, 
and  to  do  it  thoroughly,  conscientiously,  and  in  a  systematic  and  or- 
derly fashion.  She  grasps  the  enormous  significance  of  cleanliness 
and  maintains  high  standards  of  personal  and  household  hygiene. 
She  has  become  a  close  observer  of  symptoms,  understands  their 
meaning,  is  made  familiar  with  the  many  aspects  of  disease,  has  be- 
come technically  expert  and  highly  capable  in  the  actual  nursing  of 
the  sick,  and  hospital  life  has  both  disciplined  and  fortified  her  for 
life's  tasks.  All  must  agree  that  here  is  an  excellent  foundation. 
Now,  what  further  is  needed?  Those  who,  either  as  medical  men, 
teachers,  or  social  workers,  have  been  in  closest  and  most  sympathetic 
relationship  with  nurses  in  various  forms  of  public  health  work,  and 
nurses  themselves  so  occupied,  are  in  pretty  substantial  agreement  as 
to  the  main  ground  to  be  covered  in  further  preparation  beyond  that 
which  the  hospital  training  school  at  present  affords.  They  all  agree 
that  a  sounder  scientific  foundation  should  be  given  and  that  better 
grounding  in  physiology,  bacteriology,  and  chemistry  is  required. 
The  latter  subject,  notwithstanding  its  intimate  relation  to  nursing 
procedures,  to  sanitation,  to  the  entire  problem  of  food,  diet  nutri- 
tion, and  also  to  drugs  and  disinfectants,  is  not  at  present  in  the 
curricula  of  hospital  training  schools.  It  should  be  provided.  They 
insist  that  the  public  health  nurse  be  instructed  in  at  least  the  ele- 
ments of  sociology,  and,  further,  that  she  be  acquainted  with  legis- 
lation affecting  women  and  children,  the  family,  the  tenement,  and 
household  industries,  and  with  sanitary  laws  relating  to  milk  and 
water  supply,  removal  of  refuse,  street  cleaning,  etc.  Especially 
important  is  deemed  some  instruction  on  the  causes  of  poverty,  the 
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history  of  poor  relief,  juvenile  courts,  and  probation  work.  And 
it  is  urged  that  the  visiting  nurse  should  become  familiar  with  the 
purpose  and  interpretation  of  statistics,  in  order  that  she  may  utilize 
wisely  her  extraordinarily  rich  and  constant  opportunities  for  obtain- 
ing valuable  data. 

Elementary  psychology  is  recommended  as  a  desirable  preparation 
for  those  who  must  constantly  study  the  mental  attitude  of  their 
patients  and  families.  If  this  can  be  made  to  include  something  of 
racial  traditions,  superstitions,  and  sentiments,  it  will  be  all  the 
more  helpful.  Languages,  particularly  Italian  and  German,  are 
urged  as  a  highly  important  and  in  some  places  a  necessary  equip- 
ment. 

In  addition  to  this,  it  is  further  insisted  that,  while  the  foregoing 
general  ground  should  be  covered  by  all  visiting  nurses,  those  nurses 
who  are  engaged  in  such  special  work  as  tuberculosis,  school  nurs- 
ing, or  infant-welfare  work,  must  make  thorough  special  studies 
of  the  particular  fields  in  which  they  intend  to  occupy  themselves. 
It  is  quite  impossible  to  expect  such  preparation  in  the  ordinary 
hospital  training  school. 

In  most  general  hospitals,  for  instance,  tuberculosis  patients  are  not 
admitted,  and  throughout  the  entire  course  but  one  lecture  on  this 
subject  may  be  given.  But  the  tuberculosis  nurse  should  be  an 
expert  in  this  work.  In  school  nursing  a  wide  knowledge  of  chil- 
dren, of  their  growth,  diet,  nutrition,  habits,  and  of  their  particular 
ailments  is  essential,  yet  many  hospitals  have  no  children's  depart- 
ment, and  the  instruction  in  this  important  branch  of  work  is  limited 
to  a  few  lectures  and  to  a  few  fragmentary  chance  experiences. 

Infant  feeding,  with  the  hygiene  of  infancy,  has  become  a  science 
by  itself,  and  neither  in  theory  nor  in  practice  does  it  form  an 
invariable  and  definite  part  of  a  nurse's  training. 

For  the  nurse,  then,  who  is  to  play  that  large  part  in  the  public 
health  movement  which  is  now  being  so  generally  and  so  confidently 
assigned  her,  there  is  a  general  demand  for  better,  more  thorough, 
and  more  liberal  training.  Part  of  this  can  be  secured  in  the  train- 
ing school,  during  the  three  years  of  her  work  there,  and  the  demand 
for  it  will  prove  helpful  in  stimulating  such  schools  to  further  effort. 
Part  of  it  must  be  obtained  by  special  graduate  training  in  special 
places,  such  as  tuberculosis  dispensaries  and  sanitaria,  in  children's 
hospitals  and  clinics,  and  in  the  special  study  of  infancy  and  its 
problems.  Courses  in  social  problems  are  offered  in  some  universities 
and  in  the  schools  of  philanthropy  which  are  arising  throughout 
the  country.  In  a-  few  colleges  courses  in  city  sanitation  are  now 
available. 

Finally,  it  becomes  necessary  to  take  up  the  whole  question  of  public 
health  from  the  standpoint  of  visiting  nursing,  as  distinct  from  hos- 
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pital  or  ordinary  private  nursing,  and  to  secure  from  expert  workers 
in  this  field  the  rich  results  of  their  experiences  embodied  in  estab- 
lished principles  and  procedures.  Efforts  to  gather  together  from  the 
various  sources  of  supply  the  knowledge  and  instruction  needed  for 
public-health  nurses  are  now  being  made  in  Cleveland,  Ohio,  where 
the  Visiting  Nurses'  Association  has  allied  itself  with  Western  Ke- 
serve  University  and  with  the  associated  charities  in  a  course  of 
instruction;  and  in  Boston,  where  the  Instructive  Visiting  Nurses' 
Association  unites  with  the  School  of  Philanthropy  and  with  Sim- 
mons College  in  a  year's  work.  For  three  years  past  Teachers' 
College,  in  its  department  of  nursing  and  health,  has  offered  courses 
to  prepare  for  public-health  nursing  and  for  the  organization  of 
such  courses  of  training  in  other  institutions. 

Unquestionably  we  have  in  visiting  nurses,  wherever  they  may  be, 
a  body  of  women  who  are,  on  the  whole,  a  highly  valuable  asset  to 
national  health  and  welfare  already  distinguished  by  the  excellence 
of  their  work  and  by  the  high  quality  of  their  unselfish  and  devoted 
service.  They  should  be  encouraged  to  recognize  and  to  make  good 
the  deficiencies  in  education  and  training  which  have  been  here  dis- 
cussed and  to  realize  that  good  practical  work  and  devotion  alone 
are  not  a  large  enough  equipment  for  those  who  would  share  worthily 
in  the  more  difficult  and  complex  labors  of  mankind. 


THE  FIELD  OF  THE  DEPARTMENT  OF  PHYSICAL  TRAINING  IN 
EDUCATIONAL  INSTITUTIONS  IN  THE  DEVELOPMENT  OF  PUB- 
LIC HYGIENE. 

Dudley   A.    Sargent,    Director   Hemeuway    Gymnasiura,   Harvard   University, 

Cambridge,  Mass. 

In  reviewing  the  growth  and  ■devf'lopment  of  the  department  of 
physical  education  in  our  higher  institutions  of  learning  during  the 
past  50  years  it  is  interesting  to  consider  the  methods  pursued,  the 
mistakes  made,  the  results  attained,  and  the  present  trend  of  this 
important  movement. 

The  first  introduction  of  physical  training  into  our  educational 
institutions  was  largely  as  a  health  measure,  when  one  or  two  college 
presidents  and  prominent  educators  began  to  call  the  attention  of 
their  various  alumni  to  the  deterioration  of  the  health  of  college 
students.  As  early  as  1860  Amherst  appointed  a  professor  of  hygiene 
and  physical  education,  and  eight  or  nine  years  later  Bowdoin, 
Princeton,  and  a  few  other  colleges  appointed  directors  to  their 
gymnasia.  The  building  and  equipping  of  gymnasia  at  this  time 
was  largely  a  hygienic  measure.     Another  factor  which  promoted 
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the  gi'owth  of  physical  training  was  the  increasing  athletic  interest. 
In  the  early  sixties  baseball  and  rowing  had  become  quite  prominent 
features  in  a  few  of  the  eastern  colleges,  and  in  187-i  the  Intercol- 
legiate Athletic  Association  was  established,  holding  its  first  meet- 
ing at  Saratoga.  When,  in  1878,  the  Hemenway  Gymnasium  was 
erected  at  Harvard  recognition  was  given  to  this  athletic  interest 
of  the  students  by  furnishing  them  special  rooms  for  rowing  and 
baseball  practice,  as  well  as  for  boxing,  fencing,  and  wrestling. 
Special  consideration  was  also  given  to  the  nonathletic  student  by 
the  adoption  of  voluntary  class  exercises  and  the  introduction  of 
some  30  or  40  developing  appliances  for  individual  use.  The  build- 
ing and  equipping  of  the  Hemenway  Gymnasium  along  modern  lines 
and  the  establishment,  in  1887,  of  a  summer  school  at  Harvard  for 
the  training  of  teachers  afforded  a  great  stimulus  to  physical  edu- 
cation throughout  the  country. 

As  I  have .  previously  stated,  the  early  introduction  of  physical 
training  into  our  educational  institutions  was  largely  to  improve  the 
health  of  the  students.  They  were  required  to  attend  a  few  lectures 
on  physiology  and  hygiene,  usually  during  the  freshman  year,  in 
which  they  were  given  good  advice  as  to  the  personal  care  of  their 
health.  In  many  institutions  these  lectures  were  supplemented  by 
required  attendance  at  the  gymnasium  for  from  two  to  four  hours 
per  week.  But  for  many  years,  in  most  of  these  colleges,  no  credit 
toward  a  diploma  was  given  either  in  the  courses  in  theory  or  in  prac- 
tice. Later  some  institutions  gave  credit  for  the  course  of  lectures,  but 
none  for  the  work  in  the  gymnasium,  while  more  recently  a  few  have 
given  credit  for  both. 

As  we  examine  the  status  of  the  department  of  physical  training 
in  our  various  colleges  and  universities  we  see  this  same  process  of 
evolution  still  going  on.  This  early  failure  to  give  academic  credit 
to  the  study  of  physiology  and  hygiene  was  only  a  phase  of  the  old 
warfare  that  has  persisted  for  generations  between  science  and 
theology;  just  as  a  refusal  to  incorporate  industrial  instruction  in 
our  high-school  curriculum  was  a  tacit  acknowledgment  that  edu- 
cation, in  some  mysterious  way,  was  a  detachment  from  ordinary  life. 

Physical  training,  in  its  best  sense,  is  nothing  but  applied  pliysi- 
ology  and  hygiene,  and  the  soundness  of  the  theory  depends  upon 
the  realization  of  the  practice.  Having  at  last  recognized  the  im- 
portance of  teaching  physiology  and  hygiene,  it  would  seem  only  a 
step  to  the  recognition  of  the  practice  of  physical  training  as  a  part 
of  the  regular  curriculum.  Yet  it  was  a  long  time  before  required 
physical  exercises  were  made  a  part  of  the  curriculum  and  given  as 
credit  toward  a  degree.  To  require  students  to  attend  the  gym- 
nasium and  practice  good  hygiene,  but  give  them  no  credit  for  the 
results  attained,  was  a  great  tactical  mibtake  on  the  part  of  the  school 


462  SECTION  VI.    STATE  AND  MUNICIPAL  HYGIENE. 

and  college  authorities.  Required  exercise  for  health's  sake  soon 
began  to  be  considered  a  nuisance  and  a  bore  by  a  large  majority  of 
our  students.  Many  felt  that  it  made  too  severe  a  strain  upon  their 
good  intentions;  others  regarded  the  eflFort  in  that  direction  as  too 
individualistic  and  selfish.  Certainly  there  was  little  about  exercise 
for  health's  sake,  as  at  first  conducted  in  our  institutions  of  learn- 
ing, that  tended  to  appeal  to  youthful  pride  or  to  arouse  any  physical 
or  moral  enthusiasm. 

Our  boys  and  young  men  naturally  pride  themselves  upon  their 
strength,  skill,  courage,  agility,  and  endurance,  and  our  girls  and 
young  women  upon  their  grace,  beauty,  dexterity,  and  comeliness. 
Anything  that  promises  improvement  in  these  qualities  immediately 
arouses  their  interest  and  enthusiasm.  Here  is  where  strength  tests, 
gymnastic  accomplishments,  athletic  achievements,  and  exhibitions 
in  dancing  and  calisthenics  have  played  an  important  part  in  stimu- 
lating our  young  men  and  women  to  make  efforts  which  have  led  to 
their  physical  improvement. 

Ambition  to  excel  in  some  of  these  physical  accomplishments,  and 
not  health  alone,  or  bodily  perfection,  for  its  own  sake,  has  become 
the  chief  incentive  to  physical  training.  In  order  to  get  in  good 
physical  condition  for  an  athletic  contest  or  to  excel  in  some  par- 
ticular game  or  sport,  many  students  of  both  sexes  have  adopted  im- 
proved methods  of  living,  or,  in  other  words,  have  begun  the  practice 
of  applied  hygiene.  "  How  much  exercise  should  we  take  daily  ?  " 
"  What  is  the  best  training  diet  ? "  "  What  is  the  best  kind  of  a 
bath  ?  "  "  How  many  hours  should  one  sleep,  and  should  one  sleep 
in  the  open  air  ? "  "  What  kind  of  clothing  should  one  wear  ? " 
These  are  some  of  the  questions  that  come  pouring  in  upon  the 
physical  director  from  school  and  college  youth  and  indicate  the 
growing  interest  in  personal  hygiene,  evolved  from  a  very  vital  aim, 
and*not  superficially  coerced.  But  this  interest  does  not  stop  here; 
it  goes  out  into  the  home,  the  office,  the  manufacturing  establishment, 
and  the  workshop,  and  is  affecting  all  classes  of  society.  This  is  true 
not  only  of  those  who  aspire  to  be  athletes,  but  of  an  ever-increasing 
number  who  are  learning  from  the  stimulus  of  necessity  that  they 
must  keep  themselves  physically  fit  and  learn  to  live  correctly  if  they 
wish  to  retain  a  remunerative  position.  In  this  way  interest  in  per- 
sonal hygiene,  which  has  been  stimulated  largely  by  athletics,  has 
also  extended  to  a  concern  for  general  sanitation,  public  health,  and 
municipal  hygiene.  Just  as  many  an  athlete  attributes  his  defeat  to 
poor  ventilation,  change  of  environment,  or  defective  food  or  water 
supply,  so  whole  classes  of  workers  can  trace  the  ailments  character- 
istic of  their  occupations  to  neglected  arrangements  for  their  health. 

To-day,  in  some  communities,  the  ordinary  laborer  or  factory  em- 
ployee demands  good  sanitary  conditions  or  refuses  to  work  on  the 
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premises.  Thus  we  see  that  it  is  only  by  the  gradual  enlightenment 
of  the  common  people  in  personal  hygiene  that  real  progress  in  public 
hygiene  can  be  made.  There  must  be  a  scientific  training  in  the 
feelings  of  personal  responsibility  and  of  individual  citizenship  to- 
ward the  truths  which  the  researches  of  the  world's  great  experi- 
menters put  before  us. 

In  their  failure  to  early  recognize  personal  hygiene,  in  practice  as 
well  as  in  theory,  as  an  integral  part  of  the  school  curriculum,  many 
of  our  institutions  of  learning  have  hampered  not  only  the  cause  of 
public  hygiene,  but  of  public  education  also.  This  regretful  condi- 
tion was  brought  about  by  several  factors :  First,  the  difficulty  of  get- 
ting young  men  of  character  and  ability  to  take  up  as  a  life  work  the 
teaching  of  hygiene  applied  through  physical  training;  second,  the 
early  advent  of  the  so-called  professional  trainer,  with  his  false 
methods,  standards,  and  ideals;  and,  third,  the  resort  to  great  athletic 
contests  and  public  spectacles  as  a  means  of  raising  money  to  defray 
expenses  of  training  and  conducting  games. 

.  I  have  already  alluded  to  the  fact  that  the  present  interest  in  per- 
sonal hygiene  among  our  school  and  college  boys  came  to  them  at 
first  largely  through  athletics.  Thus  the  professional  trainer,  being 
nearest  to  them,  was  the  man  from  whom  they  usually  received  their 
instruction  in  applied  hygiene.  If  the  students'  athletic  achieve- 
ments were  anything  remarkable,  the  professional  trainer  came  in 
for  his  share  of  the  credit  and  glory.  If  the  student  athletes  were 
defeated  the  trainer  was  correspondingly  condemned  and  usually  lost 
his  job.  Victory  being  the  only  accepted  criterion  of  success,  "  any- 
thing to  win"  early  became  the  motto  of  the  professional  trainer. 
If  he  was  intelligent  he  soon  realized  the  limitations  of  his  profession, 
and  learned  that  most  athletes  are  born  and  not  made;  hence,  the 
chief  aim  was  to  discover  new  men  and  to  do  what  he  could  to  ex- 
ploit their  athletic  prowess.  This  practice  led  to  all  the  evils  of 
"  professionalism  "  among  our  school  and  college  athletes,  and  few 
institutions  escaped  the  odium  of  this  form  of  commercialism. 

These  evils  were  made  possible  by  the  large  gate  receipts,  fre- 
quently ranging  in  the  large  colleges  from  $10,000  to  $50,000  from 
a  single  football  game.  The  surplus  left  over  from  these  big  games 
has  always  afforded  a  constant  temptation  to  pay  large  salaries  and 
to  indulge  in  all  sorts  of  extravagances  with  the  view  of  enhancing 
the  chances  of  victory  over  rival  athletic  teams.  The  payment  of 
salaries  of  from  $3,000  to  $7,500  per  annum  to  special  athletic  coaches 
and  trainers  for  a  few  months'  work  has  been  thoroughly  demoraliz- 
ing, not  only  to  the  regular  instructors  in  the  gymnasium  employed 
by  the  school  or  college,  but  also  to  the  instructors  in  the  other 
branches  of  education.  In  a  way,  the  large  salaries  paid  to  athletic 
trainers  and  coaches  are  warranted,  because,  under  such  a  system, 
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there  is  no  security  in  their  tenure  of  office.  This  is  another  reason 
why  college  men  of  the  essential  qualifications  have  been  loath  to 
take  up  the  physical  work  and  the  teaching  of  applied  hygiene  as  a 
profession.  At  the  present  time  our  system  of  athletics,  as  con- 
ducted by  the  students,  resolves  itself  into  a  system  of  selection  and 
elimination,  Avhere  a  few  of  the  physically  best  men  are  chosen  from 
each  class  for  special  training,  and  the  remainder  left  to  look  after 
themselves.  This  custom  is  equaled  in  narrowness  only  by  the 
system  of  selecting  scholarship  men  adopted  by  many  college  facul- 
ties. To  select  such  men  upon  an  intellectual  basis  only,  thereby 
putting  a  premium  upon  their  neglecting  their  health  and  physique 
in  view  of  improving  their  minds,  is  not  only  not  good  hygiene,  but, 
in  the  light  of  our  present-day  laiowledge  of  the  intimate  relation- 
ship of  mind  and  body,  not  good  sense. 

As  a  result  of  this  mistaken  policy,  some  of  our  institutions  are 
fostering  two  distinct  classes — one  class  which  attends  college 
largely  for  its  social  and  athletic  advantages,  and  the  other  largely 
for  its  intellectual  opportunities.  One  class  is  prone  to  neglect 
mental  work,  and  carry  athletics  to  excess ;  the  other  class  is  inclined 
to  neglect  physical  training,  and  carry  mental  efforts  to  excess.  Both 
classes  have  a  sort  of  quiet  disdain  for  each  other;  and  neither  class 
is  leading  strictly  hygienic  lives  nor  advancing  the  cause  of  educa- 
tion in  its  best  and  noblest  sense.  We  need  to  broaden  our  concep- 
tion of  education  so  that  it  will  embrace  the  whole  man  and  all  that 
concerns  him.    We  want  to  be  able  to  say,  with  Prof.  Youmans : 

Education  is  an  affair  of  the  laws  of  our  being,  involving  a  wide  range  of 
consideration — an  affair  of  the  air  respired,  its  moisture,  temperature,  density, 
purity,  and  electrical  state;  an  affair  of  food,  digestion,  and  nutrition;  of  the 
quantity,  quality,  and  speed  of  the  blood  sent  to  the  brain;  of  clothing  and 
exercise,  fatigue  and  repose,  health  and  disease;  of  variable  volition  and 
automatic  nerve  action;  of  fluctuating  feeling,  of  redundancy  and  exhaustion  of 
nerve  power;  an  affair  of  light,  color,  sound,  resistance;  of  sensuous  impres- 
sibility, temperament,  family  history,  constitutional  predisposition,  and  un- 
conscious influence;  of  material  surroundings,  and  a  host  of  agencies  which 
stamp  themselves  upon  the  plastic  organism,  and  reappear  in  character;  in 
short,  it  involves  that  complete  acquaintance  with  coi-poreal  conditions  which 
science  alone  can  give. 

Thoroughly  imbued  with  these  ideals  in  education,  some  of  us  have 
been  working  persistently  along  these  lines  for  the  past  40  years.  I 
am  happy  to  state  that  we  have  been  making  some  progress.  Through 
the  combined  influence  of  the  biologist,  the  physiologist,  the  psychol- 
ogist, the  sociologist,  the  hygienist,  and  the  physical  trainer  practi- 
cal education  is  beginning  to  realize  the  bearing  of  physical  conditions 
upon  mental  and  moral  life.  Slowly  but  surely  our  institutions  of 
learning  have  been  coming  into  line  and  are  adopting  some  method 
of  teaching  applied  hygiene.    Up  to  the  year  1910,  from  Dr.  Meylan's 
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report  made  to  the  college  gymnasium  directors  and  the  American 
School  Hygiene  Association,  it  was  estimated  that  98  per  cent  of 
the  136  colleges  and  universities  in  the  list  of  the  Carnegie  Founda- 
tion had  gymnasiums;  9-i  per  cent  had  regular  instruction  in  gyni- 
nastics  and  80  per  cent  in  athletics;  in  75  per  cent  of  these  institu- 
tions the  director  of  physical  education  has  a  seat  in  the  faculty, 
and  in  87  per  cent  some  form  of  physical  training  is  prescribed.  A 
recent  investigation^  of  3D1  colleges,  universities,  mechanical  and 
agricultural  schools  all  over  the  United  States  shows  that  about  43 
per  cent  of  all,  and  about  70  per  cent  of  those  that  have  recognized 
departments  of  j)hysical  training,  have  well-defined  courses  in  per- 
sonal hygiene,  sanitation,  and  public  health,  either  connected  with 
physical  training  or  with  some  other  department. 

Concerning  the  number  of  secondary  and  elementary  schools  that 
have  adopted  some  system  of  physical  training  I  have  no  exact  data, 
though  I  know  from  the  number  of  teachers  employed  that  the  num- 
ber must  be  large.  The  practice  of  teaching  applied  hygiene  has  been 
further  extended  through  the  work  of  trained  and  partly  trained  in- 
structors, such  as  directors  or  superintendents  of  physical  training 
in  the  public  schools  of  large  cities  and  towns,  directors  of  Young 
Men's  and  Young  Women's  Christian  Associations  gymnasia;  di- 
rectors of  public  playgrounds,  municipal  gymnasia,  park  gymnasia, 
industrial  and  social  unions,  and  settlement  work ;  instructors  in  phys- 
ical training  in  manufacturing  establishments,  department  stores, 
reformatories,  hospitals,  sanatoria,  church  missions,  boys'  and  girls' 
clubs  and  summer  camps,  military  posts,  and  private  gjnnnasia  for 
remedial  and  corrective  gymnastics.  As  a  result  of  the  extended 
interest  in  general  hygiene  we  know  that  the  amount  of  sickness  has 
been  greatly  reduced  and  the  average  life  much  prolonged.  As  one 
factor  in  the  reduction  of  morbidity  and  the  death  rate  we  think 
that  the  interest  in  physical  training  has  played  an  important  part. 
But  up  to  the  present  time  the  chief  value  of  physical  training  and 
hygiene  has  been  in  increasing  the  functional  power  of  the  indi- 
vidual, and  in  building  up  and  developing  higher  types  of  manhood 
and  womanhood.  As  evidence  of  this  functional  improvement  we 
may  point  with  pride  to  the  decided  increase  in  the  average  height 
and  weight  of  college  students  of  both  sexes  that  has  taken  place 
during  the  past  30  years,  and  the  marked  improvement  in  all  classes 
of  athletic  performances.  At  Harvard  University,  in  1880,  the 
height  of  the  average  student  was  67.7  inches  and  the  average  weight 
135.2  pounds.  At  the  present  time  the  height  of  the  average  stu- 
dent is  68.7  inches  and  the  average  weight  141.6  pounds.  The  aver- 
age strength  has  increased  by  about  one-fourth.  The  improvement 
in  general  athletic  ability  that  has  taken  place  since  the  organization 
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of  the  Intercollegiate  Athletic  Association  in  1875  may  be  inferred 
from  the  great  improvement  in  the  records.  The  best  and  poorest 
annual  championship  performances  recorded  during  the  past  thirty- 
odd  years  are  as  follows : 


100  yards  nm 

220  yards  run 

440  yards  run 

880  yards  run 

1-mile  nm 

2-niile  run 

120  yards  hurdle  race 

220  yards  hurdle  race 

Running  broad  jump 

Running  high  jump 

Putting  the  16-pound  shot. . 

Pole  vault 

Throwing  16-pound  hammer 


Poorest. 


11  seconds 

24|  seconds 

56  seconds 

2  minutes  20^  seconds 
5  minutes  33  seconds., 
10  minutes  3|  seconds 

21f  seconds 

26^  seconds 

18  feet  3 J  inches 

4  feet  11  inches 

30  feet  11^  inches 

7  feet  4  inches 

75  feet  10  inches 


Best. 


9^  seconds. 
21^  seconds. 
48|^  seconds. 
1  minute  56  seconds. 
4  minutes  25  seconds. 
9  minutes  34^    sec- 
onds. 
15|  seconds. 
23f  seconds. 
24  feet  4^  inches. 
6  feet  3}  inches. 
46  feet  5§  inches. 
12  feet. 
164  feet  10  inches. 


Although  improvement  in  material  conditions  and  implements  used 
have  contributed  in  a  measure  to  the  gain  in  athletic  records,  superior 
athletic  ability  supplemented  by  judicious  training  have  been  the 
chief  factors.  As  an  indication  of  the  influence  of  heredity,  nurture, 
and  environment,  upon  a  class  or  community,  the  measurements  of 
public  and  private  school  youth  may  be  taken  as  good  evidence. 
From  observations  made  at  Harvard  on  a  thousand  freshmen  from 
the  classes  of  1912.  1913,  1914,  and  1915,  it  was  noted  that  the  451 
students  who  came  from  the  public  schools  averaged  68  inches  in 
height  and  136.7  pounds  in  weight,  while  the  579  who  came  from  the 
private  schools  averaged  69.5  inches  in  height  and  145.5  pounds  in 
weight.  This  is  a  difference  of  1^  inches  in  height,  and  8.8  pounds  in 
weight,  in  favor  of  the  students  from  the  private  schools.  The  height 
and  weight  of  men  in  the  mass  are  assumed  to  give  a  fair  indication 
of  their  potential  strength  and  energy.  This  assumption  is  confirmed 
by  the  results  of  actual  tests  made  at  Harvard  and  at  other  institu- 
tions in  general  strength  and  all-round  athletics. 

It  will  be  observed  by  students  in  anthropometry  that  69.5  inches 
in  height  and  145.5  pounds  in  weight  represent  very  high  averages 
for  any  large  group  of  men  not  especially  selected  for  their  superior 
physiques.  In  this  case,  the  conditions  represent  not  only  the  in- 
fluence of  heredity,  nurture,  environment,  and  social  selection,  as  we 
have  stated,  but  also  the  influence  of  the  physical  training  and 
athletics  at  our  best  private  schools  for  the  past  25  years.  It  is  dur- 
ing the  formative  period  of  youth  that  they  are  the  most  susceptible 
to  physical  as  well  as  to  mental  improvement. 
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The  difference  in  the  physical  results  shown  by  the  pupils  from 
the  public  and  from  the  private  schools  measures  to  a  large  extent 
the  possibility  of  physical  improvement  for  which  school  authorities 
are  to  some  degree  responsible.  The  improvement  that  has  taken 
place  within  the  past  dozen  years  in  the  physique  of  the  pupils  from 
some  of  our  best  public  schools  shows  what  may  be  expected  from 
systematic  attempts  at  teaching  and  practicing  hygiene  and  physical 
training.  The  trend  of  the  present  development  of  physical  training 
in  most  of  our  institutions  of  learning  is  toward  the  adoption  of  a 
wider  range  of  sports,  games,  and  physical  activities,  and  of  some 
plan  to  encourage  more  general  participation  in  them.  Our  schools 
and  colleges  are  increasing  their  facilities  for  more  practice  in  out- 
of-door  as  well  as  in-door  sports  in  both  winter  and  summer.  There 
is  a  growing  inclination  to  establish  regular  departments  of  physical 
training,  and  to  put  all  of  the  work  on  a  rational,  if  not  on  an 
academic,  basis,  and  place  it  under  the  direction  of  some  central 
authority.  This  attempt  naturally  leads  to  a  conflict  between  the 
advocates  of  the  old  and  the  new  regime,  or  between  the  representa- 
tives of  the  spectacular  and  those  of  the  educational  and  remedial 
aims  of  physical  training.  The  spectacular  aims,  in  which  contests 
for  records  and  for  athletic  superiority  abound,  appeal  to  the  young 
of  both  sexes.  These  contests  bring  into  prominence  the  special 
instructor,  the  trainer,  the  newspaper  reporter,  and  the  enthusiastic 
followers  and  admirers.  This  is  the  constituency  that  furnishes  the 
gate  receipts  and  the  financial  backing  upon  which  success  in  spec- 
tacular athletics  so  much  depends. 

The  educational  aims  of  physical  training  are  appreciated  by  psy- 
chologists and  the  more  advanced  group  of  educators ;  but  too  many 
would-be  educators  are  trying  to  read  into  physical  activities  from 
the  top,  or  from  their  inner  consciousness,  those  fundamental  prin- 
ciples in  education  which  can  only  be  learned  from  the  bottom  up, 
or  from  practical  experience.  Hence  the  almost  constant  friction 
between  those  who  know  the  game  and  those  who  do  not.  Medical 
men  are  naturally  the  strongest  advocates  of  the  remedial  aims  of 
physical  training,  because  they  know  better  than  any  others  the 
physiological  and  therapuetic  effects  of  properly  conducted  physical 
exercises.  Too  many  physicians,  however,  are  prone  to  regard  simple 
physical  defects  and  deficiencies  as  of  a  serious  nature,  instead  of  a 
variation  from  the  normal,  and  in  their  enthusiastic  efforts  to  treat 
such  cases  would  have  the  whole  school  or  college  converted  into  a 
hospital  or  sanitarium. 

The  crying  need  of  the  age  is  a  universal  recognition  of  the  physi- 
cal origin  of  the  nervous  system,  with  its  dependent  mental  and 
moral  life,  and  of  the  absolute  unity  and  integrity  of  the  human 
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organism.  Following  this  need  is  the  pressing  demand  for  instructors 
of  our  youth  who  have  the  combined  training  of  the  athlete  or  gym- 
nast supplemented  by  as  much  of  the  special  training  of  the  peda- 
gogue and  physician  or  hygienist  as  it  is  possible  to  obtain  in  the 
period  given  over  to  preparatory  education. 

When  the  problems  of  public  health  and  hygiene  are  better  under- 
stood, when  the  individual  realizes  his  responsibility  for  the  appli- 
cation of  the  laws  of  hygiene  to  his  own  life,  and  the  instructor  in 
physical  training  prepares  himself  along  the  broad  lines  that  have 
been  suggested,  we  maj  look  forward  with  reasonable  hope  of  realiz- 
ing a  higher  degree  of  health  and  efficiency  among  our  people. 

Report  of  Investigation  of  College  Catalogues. 

The  catalogues  of  301  colleges,  universities,  and  agricultural  schools  were 
carefullj-  studied  to  ascertain  the  work  which  was  being  offered  in  the  depart- 
ments of  physical  training  and  of  hygiene  in  those  institutions.  In  the  case  of 
large  universities,  the  college  of  liberal  arts  or  of  arts  and  sciences  is  referred 
to,  unless  otherwise  stated,  as  normal  school,  school  of  expression,  medical 
school,  etc.  In  38  of  these  catalogues  no  mention  was  made  of  physical  train- 
ing, military  drill,  athletics,  or  hygiene,  although  in  one  there  was  a  picture  of 
a  boys'  baseball  field  and  in  another  a  picture  of  a  girls'  basket-ball  field.  Of 
these  institutions  there  were  14  Catholic  parochial  schools  and  15  schools  for 
instruction  of  colored  people  in  agricultural  and  household  arts.  In  30  of  the 
catalogues  athletics  and  outdoor  sports  only  were  mentioned  as  the  foi'ms  of 
exercise  indulged  in. 

Forty-eight  offered  military  science  and  tactics  (which  are  required  of  all 
Government  laud-grant  iiistitutions),  and  of  these,  5  had  military  drill  and 
voluntary  outdoor  sports  only,  while  in  41  some  form  of  physical  training  also, 
either  voluntary  or  compulsory,  was  offered.  In  some  of  them  the  physical 
training  was  for  the  women,  while  the  men  had  niilitary  drill  only.  In  2  mili- 
tary science  and  hygiene  were  given.  In  a  few  of  these  universities  and  col- 
leges there  was  no  mention  of  gymnastics  or  physical  training,  but  prescribed 
or  voluntary  courses  in  hygiene  were  offered,  usually  in  connection  with  physi- 
ology and  under  the  general  topics  of  science  or  biology.  Seven  mention  hygiene 
aloue.  Two  mention  hygiene  and  athletics.  Two  mention  hygiene  and  military 
drill. 

A  certain  class  of  colleges  offered  physical  training  only  in  connection  with 
the  normal  school  or  the  school  of  expression  (usually  for  women).  There  were 
10  of  these,  and  in  no  case  was  the  work  well  outlined. 

There  was  next  a  large  number  of  cases  which  were  termed  "  doubtful,"  be- 
cause, from  the  wording  of  the  catalogue  and  the  slight  reference  to  the  work, 
it  was  doubtful  whether  there  was  a  regular  department  of  physical  training. 
Mention  is  sometimes  made  in  the  list  of  the  faculty  of  a  gymnasium  or 
physical-culture  director,  or,  under  the  description  of  buildings,  the  catalogue 
speaks  of  a  "  well-equipped  gymnasium "  or  of  "  a  room  for  gymnastic  pur- 
])oses  " ;  or,  again,  it  says  that  a  new  gymnasium  is  needed,  contemplated,  or 
in  the  process  of  construction.  Just  how  important  such  types  of  cases  are  can 
not  be  known  without  individual  investigation  of  the  colleges.  There  were  39 
of  these  doubtful  cases;  G  of  them,  however,  had  departments  of  military 
science  and  tactics;  3  offered  hygiene  not  connected  with  gynmastics,  but  in 
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normal  or  medical,  and  1  in  general  elective  course.  The  next  group  clearly 
paid  considerable  attention  to  physical  training,  but  the  work,  whether  de- 
scribed as  voluntary  or  compulsory,  was  not  well  defined.  It  was  doubtful 
whether  the  department  of  physical  training  was  well  organized,  with  the  work 
regular  and  systematic,  and  the  requirements  really  enforced.  These  are  the 
institutions  with  catalogues  which  read :  "  Regular  class  work  in  physical  train- 
ing is  required  of  every  student,"  but  no  definite  number  of  hours  and  credits 
are  scheduled ;  or,  again,  "A  certain  amount  of  work  in  the  gymnasium  is  re- 
quired of  all  students  " ;  or,  "  Students  are  expected  to  take  physical  culture," 
and  "  gymnasium  work  is  recommended,  especially  for  freshmen."  They  often 
speak  of  well-equipped  gymnasia,  competent  instructors,  and  a  solicitous  re- 
gard for  the  students'  health  and  recreation.  These  institutions,  in  contrast 
with  the  group  to  follow,  are  called  "  ill  defined."  In  this  "  ill-defined  "  group 
of  71  there  were  44  which  had  no  mention  of  a  department  of  hygiene,  although 
one  of  them  offered  elective  courses  for  normal  instruction  in  physical  training. 
As  is  shown  in  the  table  of  the  relation  of  hygiene  to  physical  training  in  these 
Institutions,  the  largest  number  offer  courses  (elective)  in  hygiene  which  are  not 
connected  with  the  department  of  physical  training.  These  courses  are  usually 
allied  with  physiology,  and  come  under  that  subject  or  under  the  general  bead 
of  biology,  but  they  are  all  included  in  the  regular  curriculum  of  the  college 
and,  like  any  other  college  elective,  usually  carry  credits.  In  six  of  them  we 
find  instruction  in  hygiene  compulsory,  but  not  connected  with  physical  training. 
Many  of  these  are  women's  colleges,  and,  in  almost  all  cases,  the  requirement  is 
to  be  met  in  the  freshman  year  or  by  all  new  students.  As  might  be  expected 
in  those  institutions  where  physical  training  is  not  well  defined,  no  case  is  found 
where  hygiene  is  connected  with  physical  training  and  is  compulsory.  In  con- 
trast to  this,  there  is  a  large  group  (53)  of  cases  where  physical  training  is 
well  defined,  and  hygiene  is  connected  with  it  and  is  compulsory. 

The  last  group  is  that  in  which  the  department  of  physical  training  was  well 
defined  and  numbers  1S7.  Evidence  was  given  in  the  catalogues  of  these  colleges 
and  universities  that  the  work  in  physical  training  was  well  organized  and  given 
a  regular  defined  place  in  the  curriculum,  with  time  and  hours  apportioned  to  it 
in  the  schedule.  The  work  was  either  voluntary  or  compulsory  (with  a  majority 
compulsory,  two  hours  a  week  for  two  years),  but  in  both  cases  systematic  and 
progressive  courses  were  arranged.  In  some  of  these  institutions  the  work  was 
compulsory  for  women  only,  physical  training  being  replaced  by  military  tactics 
or  athletics  for  the  men.  In  others,  on  the  contrary,  it  was  voluntary  or  com- 
pulsory for  men,  no  suitable  provision  as  to  gynuiasium  and  field  work  being 
made  for  the  women.  But  there  were  in  most  cases  facilities  for  both  men  and 
women,  indoors  and  out. 

In  many  instances  mention  was  made  of  added  equipment,  new  gymnasia, 
extended  athletic  fields,  or  recreation  grounds,  and  in  all  these  institutions  there 
was  a  general  feeling  that  the  physical  training  of  the  students  was  a  vital  part 
of  the  curriculum.  In  this  group  (always,  when  the  work  was  compulsory,  and 
often,  when  only  voluntary)  mention  was  made  of  thorough  physical  and  medical 
examinations,  charts,  records,  and  systematic  oversight  of  health,  and  correction 
of  individual  defects.  There  were  usually  separate  instructors  for  men  and 
women,  although,  in  a  few  small  coeducational  colleges,  a  man  taught  them  both. 
Likewise,  the  catalogues  speak  of  separate  gymnasia  for  men  and  women,  the 
women's  being  in  their  dormitory  or  hall,  while  the  regular  gymnasium  Is  re- 
served for  men  and  is  used  also  as  an  armory  for  military  drill  or  as  a  practice 
hall  for  athletics. 


470 


SECTION  VI.    STATE  AND  MUNICIPAL  HYGIENE. 


The  following  table  will  show  the  relation  of  hygiene  to  physical  training  in 
both  types  of  institutions,  in  those  where  physical  training  is  well  defined  and  in 
those  where  it  is  ill  defined : 


Well-defined 

department  of 

physical 

training. 


No  hygiene 5  normal  59 

Hygiene  compulsory  and  connected  with  physical  training 10  normal  53 

Hygiene  voluntary  and  connected  with  physical  training 9  normal   3 

Hygiene  compulsory  and  not  connected  with  physical  training. '  5  normal  28 

Hygiene  voluntary  and  not  connected  with  physical  training  .  4  normal  33 

Hygiene  connected  with  department  not  arts  and  sciences 4  normal  11 

Totals  for  physical  training 187 

Doubtful  physical  training 39 

Hygiene  not  connected  with  physical  training 4 


Ill-defined 

department  of 

physical 

training. 


1  normal  44 
0  normal  0 
0  normal   2 

0  normal   6 

1  normal  15 
0  normal   4 

71 


Totals 

for 

hygiene." 


103 
53 


34 


258 


1 155  of  the  258  offer  hygiene. 

As  is  to  be  expected,  in  the  "  well-defined  "  group  we  find  the  largest  number 
of  colleges  and  universities  offering  normal  instruction  in  physical  training. 
Catalogues  do  not  always  say  distinctly  whether  such  training  includes  all  de- 
partments of  theory  and  practice,  so  it  is  to  be  supposed  often  that  merely 
teachers'  courses  iu  practice  are  offered.  This  normal  elective  work  is  some- 
times a  direct  continuation  of  the  prescribed  work,  and  sometimes  constitutes 
a  separate  course.  As  in  previous  cases,  when  hygiene  is  elective  and  not  con- 
nected with  physical  training  it  is  a  general  college  elective  under  physiology 
or  biology,  and  when  compulsoi'y,  but  not  connected  with  physical  training, 
it  is  usually  for  freshmen  and  all  new  students.  In  some  cases  there  are,  be- 
sides the  hygiene  given  in  the  physical-training  department,  elective  courses 
also  in  sanitation,  public  and  domestic  hygiene,  and  advanced  personal  hygiene 
in  the  regular  college  curriculum,  while  in  nine  cases  we  find  hygiene  connected 
only  with  home  economics,  normal,  medical,  or  some  course  not  in  the  depart- 
ment of  arts  and  sciences. 

^  See  supplementary  report. 


GENERAL  ELEMENTARY  TRAINING  IN  HYGIENE  IN  PUBLIC  AND 

PRIVATE  SCHOOLS. 


John  W.  Ritchie,  College  of  William  and  Mary,  Williamsburg,  Va. 

Man  appreciates  that  which  he  understands;  he  disregards  that 
which  lies  outside  the  range  of  his  knowledge.  The  members  of  this 
Congress  regard  hygiene  as  important  because  they  have  studied  it 
and  realize  the  possibilities  there  are  in  it  for  mankind.  School 
authorities  and  teachers,  generally  spealring,  lack  the  special  knowl- 
edge that  would  give  them  an  appreciation  of  the  discoveries  of 
modern  hygiene;  notwithstanding  the  splendid  work  that  a  few  of 
them  are  doing  for  health,  most  of  them  are  not  interested  in  the 
.subject.  We  find,  therefore,  that  they  give  little  attention  to  the 
questions  which  we  have  met  to  discuss — that  the  elementary  schools 
of  Europe  are  making  no  attempt  to  give  systematic  instruction  in 


Ritchie.] 


TRAINING  IN   HYGIENE  IN   THE   SCHOOLS.  471 


hygiene,  and  that,  in  the  United  States,  according  to  the  best  statis- 
tics available,  the  average  child  who  finishes  the  eight  grades  of  the 
elementary  school  devotes  only  from  two  to  three  weeks  of  school- 
time  to  what  is  called  physiology  and  hygiene.  Our  colleges  are 
comJng  to  an  understanding  of  the  value  of  the  physical  man,  but  in 
our  educational  practices  in  the  elementary  school  grades  we  are 
still  governed  by  the  ideas  of  the  medieval  monk  who  regarded  the 
corporeal  part  of  his  being  as  an  encumbrance  that  must  of  necessity 
be  borne  while  he  pursued  the  affairs  of  the  spirit. 

In  the  teaching  of  hygiene  in  the  schools  I  would  therefore  say, 
first  of  all,  that  the  subject  must  be  presented  in  such  a  way  that 
school  authorities,  teachers,  and  parents  will  be  made  to  understand 
the  benefits  that  follow  an  understanding  and  an  observance  of  the 
laws  of  health.  The  first  step  of  all  is  to  kill  in  the  minds  of  these 
persons  the  age-old  notion  that  disease  comes  as  a  dispensation  of 
Providence ;  to  implant  the  idea  that  health  is  a  commodity  that  can 
be  earned  and  purchased.  In  impressing  these  ideas  I  have  found 
nothing  so  effective  as  simple  explanations  of  the  great  causes  of 
disease  and  comparative  morbidity  and  mortality  rates.  Charts 
showing  in  a  graphic  way  the  great  diversity  of  death  rates  in 
different  countries  and  cities  are  exceedingly  valuable  in  convincing 
those  responsible  for  school  curricula  that  the  amount  of  sickness 
and  the  number  of  deaths  in  any  community  depend  on  the  intelli- 
gence that  the  people  use  in  dealing  with  matters  of  health. 

The  second  point  that  I  would  make  is  that  the  courses  in  hygiene 
in  our  schools  should  be  organized  in  a  systematic  way  and  the  sub- 
ject taught  in  a  formal  manner.  The  structure  of  the  body  ought  to 
be  studied,  the  workings  of  its  different  parts  made  clear,  the  great 
laws  of  nutrition  explained,  and  the  nature  of  disease  germs  and 
parasitic  infections  set  forth.  Hygienic  practices  should  then  be 
taught  as  corollaries  of  the  physiological  propositions  that  have  been 
established.  I  am  aware  that  many  hasty  utilitarians  object  to  spend- 
ing time  on  these  fundamentals  and  advocate  the  teaching  of  the 
rules  of  hygiene  without  the  physiological  principles  that  underlie 
them.  The  trouble  with  this  method  is  that  teacher  and  pupil  alike 
become  lost  in  a  maze  of  details;  that  the  leaching  lies  but  lightly 
on  the  pupil's  mind  because  the  reasons  for  it  are  not  understood; 
and  that  the  pupil  is  left  resourceless  in  the  many  new  and  complex 
hygienic  experiences  which  life  must  inevitably  bring  to  him.  The 
fact  that  the  people  of  the-  United  States  yearly  pour  more  than  a 
hundred  million  dollars'  worth  of  patent  medicines  in  among  their 
delicate,  sentient  cells;  that  we  have  organized  antivaccinationists 
actively  fighting  some  of  the  most  beneficent  medical  discoveries  of 
the  ages;  that  hundreds  of  persons  are  willing  to  take  up  fasting 
practices  and  food  fads  without  thought  as  to  how  the  hoped-for 
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benefits  are  to  be  brought  to  their  bodies;  that  in  a  country  like 
Germany  quackery  has  been  able  to  increase  1,600  per  cent  in  33 
years;  that  a  reputable  medical  practitioner  often  receives  no  more 
public  consideration  and  no  larger  income  than  the  weaver  or  the 
blacksmith  who  elects  to  ply  the  healing  art ;  that  people  everywhere 
are  willing  to  intrust  their  very  lives  to  impostors  who  promise  to 
cure  them  with  everything,  from  occultism  to  green  electricity;  surely 
facts  like  these  make  it  plain  that  our  courses  in  hygiene  should  be  of 
such  a  character  that  when  the  pupil  has  completed  them  he  will  have 
a  general  understanding  of  the  laws  of  physical  life,  some  guiding 
principles  that  will  enable  him  to  judge  for  himself  as  to  what  is  rea- 
sonable and  probable  in  the  world  of  health.  Cells  and  protoplasm 
and  a  compound  microscope  have  a  natural  right  in  an  elementary 
course  in  hygiene,  because  hygienic  dogma,  taught  by  rule-of-thumb 
methods  and  fragmentary  study  of  isolated  topics,  can  not  give  the 
background  of  general  intelligence  as  to  matters  of  health  that  is  so 
important  for  the  people  to  possess. 

But  while  a  scientific  foundation  for  hygiene  ought  to  be  given  by 
systematic  classroom  instruction,  it  is  equally  important  that  hygiene 
be  informally  taught  in  every  possible  way.  Shakespeare  remarks, 
"  I  can  easier  teach  twenty  what  were  good  to  be  done  than  be  one  of 
the  twenty  to  folow  mine  own  teaching,"  and  in  the  hygienic,  as  well 
as  in  the  ethical  world,  practice  ever  tends  to  lag  behind  precept.  It 
is  not  enough,  therefore,  that  the  dangers  of  the  public  drinking  cup 
should  be  explained  to  the  pupils,  but  the  cup  must  also  be  banished 
from  the  school.  It  is  essential  that  the  pupil  should  be  taught  how 
important  sound  teeth  are,  but  the  matter  should  not  rest  at  this  point. 
He  should  be  urged  to  keep  his  own  teeth  clean,  and,  if  they  are  in  need 
of  dental  care,  he  should  know  that  it  is  a  matter  of  concern  to  the 
teacher  and  to  the  school  authorities.  Taken  alone,  this  kind  of  teach- 
ing is  unsatisfactory^  because  the  pupil  does  not  understand  the  rea- 
son for  many  of  the  hygienic  rules  brought  to  his  attention,  and  he 
is  more  likely  to  be  convinced  that  his  teacher  is  a  crank  than  that 
his  health  is  important  or  in  danger.  Coupled  with  a  systematic 
course  in  the  theory  of  the  subject,  the  value  of  this  phase  of  the  work 
can  hardly  be  overestimated.  It  translates  theory  into  practice  and 
bears  the  same  relation  to  the  classroom  recitations  that  the  laboratory 
work  in  a  science  course  bears  to  the  recitations  and  lectures.  One  of 
the  most  efficient  instruments  ever  devised  for  the  preservation  of 
health  is  medical  inspection  of  school  children,  and  if  this  could  be 
linked  with  a  course  on  the  theory  of  health  and  made  to  include  the 
correction  of  defective  habits  of  life  as  well  as  defective  parts  of  the 
body,  the  teaching  of  hygiene  in  the  schools  would  be  placed  upon  a 
basis  almost  ideal.  In  this  informal  work,  however,  it  is  very  nec- 
essary that  what  is  done  in  the  name  of  hygiene  shall  be  centered  upon 
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that  which  is  big  and  vital  in  the  conservation  of  health.  The  care 
of  finger  nails  may  well  be  insisted  upon  from  the  point  of  view  of 
cleanliness,  but  by  emphasizing  and  exaggerating  the  hygiene  of  this 
point  it  is  easy  to  leave  the  impression  that,  as  a  profession,  manicur- 
ing ranks  above  medicine. 

Another  point  of  importance  is  that  the  teaching  of  hygiene  should 
be  begun  early  in  life,  before  the  habits  of  living  are  formed.  Ordi- 
narily, nothing  short  of  a  total  collapse  of  the  health  will  cause  an 
adult  to  change  his  hygienic  habits;  his  ways  of  eating,  sleeping, 
working,  and  regulating  his  local  environment.  Even  some  of  the 
world's  authorities  on  hygiene  daily  violate  some  of  the  rules  they 
lay  down  for  the  guidance  of  the  public,  because  they  formed  their 
habits  of  living  before  they  acquired  their  knowledge  of  the  laws  of 
health.  The  teaching  of  hygiene  should  be  begun  while  the  child  is 
yet  in  the  plastic  stage,  so  tliat  he  may  be  sent  out  from  school  with 
a  physical  expression  of  his  instruction  in  the  habits  of  his  life. 

Finally,  your  speaker  would  like  to  give  it  as  his  opinion  that  the 
causes  of  specific  diseases  and  the  methods  of  preventing  these  dis- 
eases should  be  definitely  and  concretely  taught.  Objection  is  made 
to  this  method  by  those  who  insist  that  it  is  a  mistake  to  put  ideas 
of  sickness  into  children's  minds,  but  those  who  make  this  objection 
do  not  seem  to  realize  that  the  abiding  ideas  of  disease  and  death 
that  disturb  the  childish  mind  come  not  from  anything  that  is  read 
in  books,  but  from  personal  experience  on  beds  of  sickness;  from 
first-hand  knowledge  of  the  suffering  of  members  of  the  family ;  and 
from  the  sudden  vanishings  of  brothers,  sisters,  parents,  and  play- 
mates. As  long  as  sickness  is  in  the  lives  of  children  it  must  be  in 
their  minds,  and  the  way  to  put  it  out  of  their  minds  is  to  banish  it 
from  their  lives.  We  can  not  have  our  children  escape  all  thought 
of  ill  health  by  merely  failing  to  give  them  information  about  the 
sickness  that  is  all  about  them,  and,  since  a  knowledge  of  the  truth 
will  enable  them  to  escape  much  of  the  suffering  that  must  otherwise 
come  upon  them,  they  should  be  warned  of  the  dangers  that  they 
must  encounter.  To  do  this  it  is  absolutely  necessary  that  we  give 
the  public  specific  information  about  the  diseases  from  which  they 
suffer,  and  the  only  way  of  getting  this  knowledge  to  the  people  as 
a  whole  is  through  the  great  school  system  that  has  been  founded 
for  their  instruction.  In  all  my  experience  I  have  never  seen  a 
single  child  injured  by  teaching  of  this  kind,  and,  after  careful 
investigation,  I  am  convinced  that  the  opposition  to  it,  which  in 
certain  localities  is  very  intense,  is  based  on  sentiment  and  not  on  fact. 

To  recapitulate,  in  the  teaching  of  hygiene  facts  ought  to  be  pre- 
sented that  will  show  the  possibilities  of  health  that  are  now  open  to 
our  race;  a  solid  physiological  foundation  for  the  laws  of  hygiene 
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should  be  laid;  health  points  should  be  informally  emphasized  in 
the  classroom  whenever  it  is  possible  to  do  so;  the  teaching  should 
begin  before  living  habits  have  become  fixed,  and  the  pupil  should  be 
warned  of  the  specific  diseases  and  the  dangers  that  he  may  en- 
counter. 

THE  VALUE  OT  POPULAR  LECTURES  IN  THE  EDUCATION  OF  THE 
PUBLIC  IN  PERSONAL  HYGIENE. 

Rosalie  Slaughteb  Morton,  M.  D.,  New  York  City. 

The  need  for  education  by  means  of  lectures  and  much  of  the  valu- 
able work  which  has  been  done  toward  educating  the  public  in  per- 
sonal hygiene  has  been  so  ably  set  forth  by  the  speakers  who  have 
preceded  me  in  this  symposium  that  I  shall  confine  mj^self  to  a  brief 
and  practical  summary  of  the  national  work  in  public  health  edu- 
cation, which  has  been  going  forward  under  the  guidance  of  the 
American  Medical  Association  since  June,  1909. 

One  of  the  constructive  features  of  a  congress  is  the  bringing 
together  of  people  interested  in  similar  work  to  compare  methods 
and  results  and  to  keep  informed  regarding  each  other's  plans  and 
purposes. 

The  average  illness  to-day  in  the  United  States  is  equal  to  10  days' 
incapacity  for  each  individual.  It  is  therefore  urgently  necessary 
that  we  work  together,  for  all  we  can  air  do  will  be  needed  to  mate- 
rially lower  this  total  of  largely  preventable  inefficiency. 

The  plan  of  organization  of  the  American  Medical  Association  for 
public-health  education  among  women  is  the  formation  under  the 
American  Medical  Association  in  the  county  medical  societies  through- 
out the  United  States  of  committees  on  public  health  education,  of 
which  the  one  under  New  York  County  may  be  taken  as  a  type. 

Through  this  committee  in  the  New  York  Academy  of  Medi- 
cine for  the  last  three  winters  a  series  of  12  lectures  have  been  given 
on  alternate  Thursday  afternoons  and  Wednesday  evenings  to  men, 
women,  and  children  of  all  classes  of  society.  The  wide  public 
interest  which  has  been  shown  in  the  presentation  of  plain  facts 
regarding  health  is  shown  by  the  fact  that  the  seating  capacity  of  the 
hall  is  375  persons,  and  on  every  occasion  the  adjoining  rooms  had  to 
be  thrown  open.  Frequently  there  has  not  been  standing  room,  the 
average  attendance  being  500.  One  evening  the  number  reached 
1,000,  and  it  was  necessary  to  have  an  overflow  meeting  in  another 
part  of  the  building.  A  general  recognition  of  the  value  of  knowl- 
edge tending  to  build  up  the  individual  and  community  standard  of 
health  was  shown  by  the  fact  that  workingmen  in  flannel  shirts  sat 
next  to  society  women.  Bank  clerks,  moving-picture  operators, 
clerks  of  all  kinds,  members  of  women's  clubs,  school-teachers.  Young 
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Women's  Christian  Association,  and  Young  Men's  Christian  Associa- 
tion workers,  Sisters  of  Charity,  members  of  the  Salvation  Army, 
social  settlement  workers,  New  York  college  professors,  as  well  as 
people  from  surrounding  towns,  all  came  to  these  lectures. 

The  secret  of  the  success  of  the  lectures  was  that  each  member  of 
the  audience  was  made  to  feel  that  he  or  she  was  a  vital  part  of  the 
educational  campaign.  Many  people  have  come  for  the  whole  series 
for  three  years;  many  clubs  and  other  organizations  have  arranged 
their  programs  to  cooperate  with  the  "  academy  lectures,"  as  they  are 
called.  Some  schools  required  their  scholars  to  take  notes  and  gave 
them  class  credits  accordingly.  A  high  school  and  several  private 
schools  dismissed  their  classes  so  that  both  pupils  and  teachers  could 
attend. 

The  lecturers  are  all  members  of  the  Medical  Society  of  the  County 
of  New  York.  The  subjects,  free  from  technicalities,  presented  there 
and  in  other  county  medical  societies  throughout  the  United  States 
are: 

1.  Conservation  of  our  greatest  natural  resource,  the  health  of  the 
people. 

2.  The  educational  value  of  pain. 

3.  Food ;  its  relation  to  intellectual  and  physical  development. 

4.  Food  values. 

5.  Care  of  food  in  the  market  and  the  home. 

6.  Eestaurant  inspection. 

7.  The  relation  of  clothing  to  physical  and  moral  health. 

8.  The  value  of  rest  and  exercise  to  health. 

9.  The  causes  and  prevention  of  nervousness. 

10.  The  relation  of  pure  water  to  public  health. 

11.  The  common  drinking  cup. 

12.  The  air  we  breathe  and  the  value  of  ventilation. 

13.  Sanitation  of  the  home. 

14.  The  sanitation  of  street  cars  and  other  public  conveyances. 

15.  Open-air  schools  and  healthful  school  buildings. 

16.  The  importance  of  medical  inspection  of  public  schools. 

17.  The  relation  of  clean  streets  to  public  health. 

18.  Pure  milk  and  infant  hygiene. 

19.  Care  of  the  growing  child. 

20.  Habit  postures,  good  and  bad. 

21.  The  relation  of  home  and  school  to  the  health  of  the  child. 

22.  The  relation  of  children's  amusements  to  health. 

23.  The  ounce  of  prevention. 

24.  Bacteria,  helpful  and  harmful. 

25.  The  prevention  of  Fourth  of  July  injuries  and  tetanus. 

26.  The  cause  and  prevention  of  colds,  bronchitis,  etc. 

27.  The  care  of  nose,  throat,  and  ears. 
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28.  The  relation  of  adenoids,  tonsils,  and  teeth  to  health. 

29.  Care  of  the  eyes  and  prevention  of  blindness. 

30.  The  relation  of  flies^  mosquitoes,  etc.,-  to  public  health. 

31.  Prevention  of  some  of  the  commoner  skin  diseases. 

32.  How  to  meet  emergencies — hemorrhage,  burns,  and  the  like. 

33.  The  care  of  contagious  diseases. 

34.  The  prevention  of  tuberculosis. 

35.  Cleanliness — moral,  mental,  and  physical. 

36.  Causes  and  prevention  of  immorality  among  children  of  high- 
school  age. 

37.  How  to  instruct  children  in  regard  to  the  origin  of  life. 

38.  Necessity  for  parent  instruction  in  sex  hygiene. 

39.  The  responsibility  of  girlhood  to  womanhood  (for  girls). 

40.  The  responsibility  of  boyhood  to  fatherhood  (for  boys). 

41.  Eugenics. 

42.  The  value  of  early  diagnosis  of  cancer  in  women. 

Several  of  these  are  combined,  or  the  various  phases  elaborated,  as 
shown  by  the  accompanying  sample  of  program : 

[Medical  Society  of  the  County  of  New  York,  public  health  education  committee,  17  West 

Forty-third  Street.] 

CouESE  OF  Lectures  on  the  Prevention  of  Disease. 

THE   HYGIENE  OF  FOOD. 

Wednesday,  January  10 — 8.15  p.  in. — Common  food  adulterants  and  their 
effect  on  public  health,  Harvey  W.  Wiley,  M.  D.  Common  sense  in  diet;  com- 
binations to  avoid,  Mary  M.  Crawford,  M.  D.  Hygiene  of  nutrition :  Causes  and 
results  of  chi-ouic  dyspepsia,  Henry  P.  De  Forest,  M.  D. 

ALCOHOL   IN   RELATION   TO  EFFICIENCY. 

Thursday,  January  18 — 3.30  p.  m. — Alcohol,  a  menace  to  the  soldier,  the 
privileges  of  the  post  exchange,  Louis  Livingston  Seaman,  M.  D.  Alcohol  in 
relation  to  stomach  and  liver,  Margaret  York,  M.  D.  Alcohol  and  the  individual, 
Harlow  Brooks,  M.  D. 

EFFECTS   OF   HOME   MEDICATION. 

Wednesday,  January  24 — 8.15  p.  m. — Dangers  of  indiscriminate  drugging, 
Alexander  Lambert,  M.  D.  The  care  of  the  convalescent,  Mary  Willits,  M.  D. 
Useful  forms  of  medication,  M.  Solis  Cohen,  M.  D. 

CONTAGIONS   AND   THEIB   PREVENTION. 

Thursday,  February  1 — S.30  p.  m. — The  body's  defense  against  disease,  Wil- 
liam H.  Park,  M.  D.  The  use  of  vaccine  to  prevent  and  cure  disease,  Martha 
Wollstein,  M.  D.     The  use  of  serum  to  combat  disease,  Simon  Flexner,  M.  D. 
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SEX   HYGIENE  FOB   MEN. 

[Only  men  will  be  admitted  to  this  lecture.] 

William  M.  Polk,  M.  D.,  presiding. 

Wednesday,  Feinrary  7 — 8.15  p.  m. — The  prevalence  -and  significance  of 
venereal  diseases,  Prince  A.  Morrow,  M.  D.  Moral  problems  of  college  life, 
Seneca  Egbert,  M.  D.     What  a  father  should  tell  his  son,  Ira  S  Wile,  M.  D. 

CHrLD   HYGIENE. 

Thursday,  February  15 — S.30  p.  m. — The  prevention  of  the  commoner  con- 
tagious diseases  in  early  life,  Royal  S.  Haynes,  M.  D.  The  duty  of  the  commu- 
nity to  its  backward  and  defective  children,  Isabelle  Thompson  Smart,  M  D. 
Outdoor  life  for  city  children,  Walter  Lester  Carr,  M.  D. 

COLDS. 

Wednesday,  February  21 — 8.15  p.  m. — Common  colds,  Abraham  Jacobi,  M.  D. 
Fatigue  in  relation  to  colds,  Grace  N.  Kimball,  M.  D.  The  neglected  cold, 
John  B.  Huber,  M.  D. 

TRIUMPHS   OF    MODERN    SURGERY. 

Thursday,  February  29 — 3.S0  p.  m. — Asepsis  and  antisepsis,  George  D.  Stewart, 
M.  D.  What  anesthesia  has  done  for  surgery,  Mary  Dunning  Rose,  M.  D.  The 
time  to  operate,  George  E.  Brewer,  M.  D. 

SEX   HYGIENE  FOR   WOMEN. 

[Only  women  will  be  admitted  to  this  lecture,! 

Wednesday,  March  6 — 8.15  p.  m. — ^What  a  mother  should  tell  her  child,  Mary 
Sutton  Macy,  M.  D.  Instruction  of  college  students  in  regard  to  reproduction 
and  maternity,  Elizabeth  B.  Thelberg,  M.  D.  Sex  hygiene  in  relation  tf>  eugenics, 
Isabelle  Delany-Barbour,  M.  D. 

CARE  OF  THE  EYE  AND  EAR. 

Thursday,  March  H — 3.30  p.  m. — Inflammatory  conditions  of  the  eye,  Edward 
S.  Peck,  M.  D.  Eye  strain,  Frank  Van  Fleet,  M.  D.  Catarrhal  conditions  of  the 
ear,  Grace  G.  Prior  Yaukauer,  M.  D. 

NERVES  IN  THEIR  RELATION  TO  EFFICIENCY. 

Wednesday,  March  20 — 8.15  p.  m. — Unfounded  beliefs  concerning  insanity, 
M.  Allen  Starr,  M.  D.  Functioual  disordfrs  in  relation  to  nervous  exhaustion, 
Rosalie  Slaughter  Morton,  M.  D.  Overwork  and  fatigue  in  relation  to  nervous 
prostration,  Edward  Livingston  Hunt,  M.  D. 

CAUSES   AND   PREVENTION   OF   PELVIC  DISORDERS. 

Thursday,  March  28 — S.SO  p.  m. — The  causes  and  results  of  constipation, 
George  Gray  Ward,  jr.,  M.  D.  The  cave  of  the  health  in  the  menstrual  period 
and  the  menopause,  Angenette  Parry,  M.  D.  The  hygiene  of  pregnancy,  Ekiward 
Bradford  Cragin,  M.  D. 

These  lectures  are  open  to  the  public;  no  cards  are  required. 
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We  have  found  that  the  best  way  of  obtaining  results  is : 

I.  To  have  especial  attention  paid  to  the  ventilation  of  the  hall, 
as  an  accumulation  of  carbon  dioxide  in  the  air  makes  it  impossible 
for  people  to  listen  attentively. 

II.  To  arrange  to  have  each  speaker  limited  to  20  minutes  and  re- 
quested to  make  a  few  clear  points,  as  the  change  of  voice  and  per- 
sonality of  the  speakers  will  hold  the  attention  and  accentuate  dif- 
ferent phases  of  a  subject  better  than  when  one  speaker  covers  the 
same  points  in  an  hour,  because  the  auditory  nerve  unconsciously 
becomes  fatigued  by  the  same  inflections  of  voice. 

III.  To  request  the  speakers  to  compare  their  addresses,  so  that 
there  will  be  no  repetitions  and  no  contentions,  the  object  being  to 
give  to  the  audience  a  constructive  idea  of  the  subject  presented, 
which  shall  be  helpful  on  broad  lines. 

IV.  To  use  charts  and  objects  as  illustrations,  to  demonstrate  simple 
home  measures  for  health  and  hygiene,  to  have  lantern  illustrations 
limited  to  20  minutes  in  on  symposium,  to  avoid  fatiguing  the  eyes 
and  consequently  the  rest  of  the  body. 

V.  To  encourage  the  audience  to  ask  questions  of  general  applica- 
tion and  to  answer  them  frankly,  fully,  and  cordially,  each  speaker 
answering  the  questions  upon  the  subject  of  his  or  her  paper. 

VI.  To  treat  all  questions  seriously,  with  a  spirit  of  encouraging 
those  who  have  health  superstitions  to  voice  them  and  be  told  the 
truth. 

VII.  To  make  a  custom  of  repeating  the  question,  so  that  the  an- 
swer may  be  clearly  understood  in  its  relation  to  the  interrogation, 
and  that. nervous  and  uneducated  members  of  the  audience  may  feel 
free  to  ask  questions,  knowing  that  in  a  tactful  and  kindly  way  the 
sense  of  their  questions  will  be  repeated  without  the  clumsy  wording. 

VIII.  At  the  end  of  each  course  to  ask  the  audience,  by  unsigned 
slip  ballot,  to  indicate  subjects  which  will  be  most  helpful  to  them, 
so  that  the  12  with  the  highest  vote  can  be  put  on  the  next  program. 

IX.  The  sense  of  personal  responsibility  of  the  audience  is  aroused 
by  their  realization  of  the  practicability  of  the  work,  and  that  it  is 
absolutely  altruistic  in  nature.  They  know  that  the  lecturers  are 
people  who  are  exceptionally  busy  with  the  immediate  demands  of 
the  acutely  ill,  and  that,  in  order  to  have  this  work  of  precaution  as 
■wide  reaching  as  it  should  be,  they  must  use  the  knowledge  gained 
for  themselves,  their  children,  and  also  in  whatever  group  work  they 
are  interested  in  developing. 

The  Mothers'  Club  of  New  York  City  has,  in  consequence  of  the  in- 
terest aroused  by  the  academy  lectures,  made  its  entire  program  of 
meetings  for  this  winter  relate  to  education  regarding  the  mental, 
moral,  and  physical  health  of  children. 
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During  the  first  year  of  the  New  York  County  Medical  Society 
lectures,  which  are  part  of  the  American  Medical  Association  educa- 
tion campaign,  they  were  the  only  series  in  the  city.  In  the  following 
year  there  were  six  similar  series  going  forward  under  other  agencies, 
with  no  diminution  of  attendance  at  the  Academy  of  Medicine. 
Among  work  partly  stimulated  by  the  labors  of  this  committee  is 
the  campaign  in  sex  education  now  going  forward  under  the  New 
York  State  Department  of  Health,  which  incidentally,  is  a  remark- 
ably courageous  and  public  spirited  official  step  to  be  taken  by  a 
department  of  health,  and  one  which  we  hope  will  be  widely  followed. 

The  absolutely  cordial  relation  between  this  and  similar  efforts 
looking  to  health  betterment  in  New  York  City  is  one  of  the  best 
features  of  the  work,  and  the  1911-12  yearly  report  of  the  national 
work  shows  active  cooperation  with  67  organizations  and  numerous 
plans  for  extending  the  work. 

A  general  feeling  of  comradeship  exists  in  all  of  the  48  States,  thx; 
District  of  Columbia,  Alaska,  Hawaii,  and  Panama,  where  the  work 
is  now  going  forward,  and  a  total  of  about  10,000  lectures  have  been 
given  in  English,  German,  Eussian,  Polish,  Yiddish,  and  Italian. 
The  aggregate  number  of  people  present  at  lectures  was  over  600,000, 
a  considerable  number  of  these  being  children,  for,  as  Dr.  Eleanor 
Seymour,  our  California  State  chairman,  says: 

Many  of  the  older  generation  have  been  anesthetized  by  repeated  monotonies, 
and  it  is  in  tlie  plastic,  receptive  minds  of  the  coming  generation  that  the  seeds 
of  hygiene  will  bear  richest  fruit.  It  is  easy  to  start  a  child  right.  He  accepts 
and  assimilates  new  truths,  and  these,  becoming  a  part  of  his  composition,  tind 
practical  expression  in  adult  life. 

To  many  grown-ups  the  introduction  of  sanitary  science  seems  an  intrusion. 
They  have  survived  primeval  customs  and  conditions.  Why  disrupt  them?  The 
children  are,  therefore,  the  sanitarian's  greatest  asset,  and  the  improvement  of 
their  condition  is  the  work  of  the  century.  This  necessitates  the  education  of 
their  superiors  in  the  science  of  right  living,  for  in  this  movement  for  health 
conservation  parent,  teacher,  and  child  are  vital  and  inseparable  factors. 

Dr.  Eleanor  Everhard,  of  Dayton,  Ohio,  the  present  national  chair- 
man of  the  committee,  says : 

I  am  more  and  more  impressed  with  the  truth  of  the  fact  that  it  is  tlie  indi- 
vidual who  must  be  taught.  When  the  individual  knows  what  is  required  for 
his  own  physical  safety  and  well-being  he  will  object  to  the  careless  and  dan- 
gerous habits  of  his  neighbor,  and  personal  hygiene  immediately  become  civic 
hygiene.  The  object  of  this  committee  is  to  teach  the  individual,  by  any  method 
which  is  interesting  to  him,  on  any  subject  which  will  protect  him  from  dis- 
ease.   Methods  diCfer  in  different  States,  because  people  differ  in  different  States. 
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The  map  on  the  opposite  page  shows  the  distribution  of  centers; 
2,000  of  the  30,000  members  of  the  American  Medical  Association, 
about  an  equal  number  of  women  and  men,  are  actively  working  with 
this  committee: 

The  value  of  popular  lectures  is  indirect  as  well  as  direct: 

I.  Interest  has  been  stimulated  by  prizes  offered  for  the  best  essays 
written  on  public-health  subjects,  as  in  North  Carolina. 

II.  Our  committee  has  helped  to  secure  medical  inspection  in 
schools  in  several  localities. 

III.  The  opening  of  more  playgrounds,  as  in  Dubuque. 

IV.  It  has  selected  a  traveling  shelf  of  books  on  the  prevention 
of  disease. 

V.  It  has  compiled  and  published  a  comprehensive  list  of  books 
on  personal  hygiene  in  all  its  phases. 

VI.  It  has  secured  better  ventilation  of  the  street  cars  in  certain 
cities. 

VII.  It  has  been  granted  the  appointment  of  a  health  day  by  the 
governors  of  several  States,  to  be  observed  annually,  as  in  Georgia. 

VIII.  It  has  established  courses  of  lectures  in  connection  with 
clinics,  as  at  the  woman's  clinic  in  Washington,  D.  C. 

IX.  It  has  made  education  so  popular  that  one  woman  asked  for 
a  book  on  tuberculosis  to  take  home  to  read  to  her  husband  in  the 
evenings,  and  one  little  girl,  5  years  old,  arranged  her  playmates  in 
a  row  and  lectured  to  them  on  health. 

X.  A  method  of  public  instruction  used  in  Iowa  was  converting 
a  baby  beauty  contest  into  a  baby  health  contest.  The  children  en- 
tered in  the  contest  are  divided  into  classes,  according  to  age  and 
to  the  environment  from  which  they  come.  The  score  card,  in  ac- 
cordance with  which  they  are  examined  contains  statistics  for  the 
healthy  child,  and  the  reverse  of  the  card  contains  items  of  instruc- 
tion for  the  parents.  From  the  Iowa  State  Fair  just  passed,  it  has 
been  discovered  that  Iowa  babies  measure  above  normal.  They  hope 
within  two  or  three  j^ears  to  give  the  average  of  a  thousand  babies, 
with  the  conditions  in  which  they  have  been  reared.  Hundreds  of 
score  cards  with  information  are  distributed.  In  addition,  talks 
are  given  daily  in  this  department  of  the  State  fair.  Two  hundred 
and  thirty-six  babies  were  measured.  More  were  entered  but  failed 
to  appear.  The  Avinner  in  the  2  to  3  year  old  girl  rural  contest 
this  year  was  entered  in  the  1  to  2  year  old  class  last  year  and  failed. 
Her  mother  learned  wherein  she  was  deficient  and  brought  her  up 
to  normal  by  care  in  regard  to  diet,  etc. 

XI.  In  those  States  which  have  been  visited  with  special  epidemics 
during  the  year  instruction  has  been  given  to  the  public  in  the  pre- 
vention and  quarantine  of  those  diseases. 
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XII.  In  many  States  the  newspapers  are  being  used  as  a  medium 
of  communication  and  distribution  of  accurate  information. 


XIII.  In   other  places  the  county   committee   for   public-health 
education,  working  with  the  librarian  in  the  public  library,  reviews 
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all  the  popular  books  on  hygiene  on  the  library  shelves,  relegating 
to  the  back  shelves  those  which  are  sentimental  or  out  of  date,  and 
publishing  for  the  benefit  of  the  public  lists  which  are  authoritative. 

XIV.  The  efforts  in  each  community  are  to  teach  the  people  how 
to  prevent  those  diseases  which  are  preventable,  bearing  in  mind 
always  that  it  is  the  individual  we  wish  to  reach,  as  communities  can 
not  be  educated  en  masse. 

I  regret  that  time  does  not  permit  me  to  do  greater  justice  to  the 
extensive  and  entirely  gratuitous  w^ork  which  has  been  done  by  many 
physicians,  who  have  worked  with  unfailing  generosity,  and  whose 
work,  together  with  that  of  the  many  philanthropists  whose  work  is 
so  well  represented  at  this  congress,  will,  I  believe,  be  a  substantial 
contribution  to  the  life-saving  work  of  the  world. 


LE  PROBLEME  DE  L'ECLAIRAGE,   DE  L'AERATION  ET  DTJ  CHAUF- 
FAGE  DE  LA  CHAMBRE  A  COUCHER  ET  SA  SOLUTION. 

A.  ArcrrsTiN  Rey,  Membre  du  Conseil  Sup^rienr  cles  Habitations  (Minist^re 
du  Travail)  ;  Membre  du  Conseil  Superieur  de  la  Petite  Propriety  Rurale 
Ministere  de  1' Agriculture)  ;  Membre  Correspondant  de  la  Commission  Inter- 
nationale contre  la  Tuberculose;  Delegue  du  Oourvernement  Frangais  au 
Congres  International  de  la  Tuberculose  de  Washington  en  1908. 

On  ne  saurait  attacher  assez  d'importance  a  fixer  d'une  maniera 
rationnelle  les  elements  qui  doivent  constituer  la  chambre  salubre. 

II  ne  s'agit  pas  ici  du  local  familial  oi\  I'habitant  pent  exercer  une 
profession,  ni  des  pieces  de  parade  ou  les  membres  de  la  famille  ne 
passent  que  quelques  heures  du  jour,  ni  des  locaux  de  passage  qui 
n'ont  qu'une  destination  temporaire  dans  les  logements. 

Dans  ce  groupement  d'espaces  clos  qui  s'appelle  le  logis,  la  chambre 
est  comme  I'alveole  dans  la  ruche  d'abeilles,  elle  est  cette  cellule 
centrale  autour  de  laquelle  toutes  les  autres  gravitent  et  on  la  plus 
grande  partie  de  la  vie  se  passe. 

II  est  difficile  de  faire  dans  I'habitation  salubre  la  demarcation  tres 
nette  entre  la  chambre  qui  sert  de  jour  et  celle  utilisee  seulement 
pour  y  coucher  la  nuit. 

La  complexite  de  la  vie  moderne  dans  les  agglomerations,  pour 
toutes  les  classes  laborieuses  de  la  societe,  a  fait  monter  le  logement  a 
un  prix  si  eleve  que  le  plus  souvent  la  meme  piece  abritera  de  jour  la 
femme  et  les  enfants  du  menage  et  verra  la  nuit  la  famille  y  dormir. 
Get  etat  lamentable,  consequence  des  conditions  economiques  de  la 
vie  des  societes,  a  fausse  le  probleme. 

Ces  considerations  montrent  a  quel  point  I'hygieniste  se  trouve 
angoisse  lorsqu'il  s'agit  de  donner  une  formule  satisfaisante  pour  la 
construction  de  la  chambre  salubre.  Doit-il,  dans  ces  conditions, 
h^siter  a  porter  la  pioche  et  le  marteau  destines  a  faire  s'ecrouler  lea 
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vieilles  formules  et  combattre  les  routines  seculaires,  en  apportant  les 
reformes  necessaires  aux  habitudes  antihygieniques  contractees  dans 
Fagglomeration  moderne?  Doit-il  se  recuser  en  continuant  a  patauger 
dans  les  solutions  mixtes  qui  n'apportent  aucune  amelioration  a  la 
science  de  la  construction.  Faut-il,  comme  tant  d'autres  I'ont  fait 
avant  lui,  continuer  a  empiler  une  documentation  sterile  d'avance  et 
dont  le  resultat  est  de  le  tirer  habilement  d'une  situation  qui  semble 

sans  issue? 

Nous  ne  le  pensons  pas.  Nous  estimons  que  Tarchitecte  doit  deve- 
nir  avant  tout  le  premier  hygieniste  du  monde  en  cherchant  a 
resoudre  successivement  chacun  des  elements  dont  se  compose  I'habi- 
tation  et  dont  la  chambre  est  le  premier  de  tous.  II  doit  refaire  le 
bloc  habite  d'une  salubrite  incontestable.  Ces  travaux  n'ont  jamais 
ete  faits  avec  le  sentiment  professionnel  de  haute  responsabilite  qui 

lui  incombe. 

L'hygiene  de  Thabitation  a  ete  trop  souvent  I'objet  de  complications 
par  des  auteurs,  soit  medecins,  soit  hygienistes,  soit  theoriciens, 
n'ayant  aucune  capacite  technique  precise.  Ce  qui  a  cause  I'encombre- 
ment  dans  la  bibliographic  moderne  relative  a  l'hygiene  de  I'habita- 
tion  ce  sont  les  redites,  les  formules  toutes  faites  inesecutables,  les 
a  pen  pres  scientifiques.  C'est  cette  absence  en  un  mot  de  la  double 
qualite  a  la  fois  des  techniciens  executant  directement  des  batiments, 
par  consequent  rompu  a  toutes  les  questions  d'execution  pratique, 
qui  se  presentent  a  chaque  pas  dans  la  construction,  et  les  savants  au 
courant  des  decouvertes  scientifiques  les  plus  recentes,  qui  ont  enraye 
le  progres.  II  faut  etre  enthousiaste  des  repercussions  pratiques  que 
la  science  moderne  fait  naitre  a  chaque  pas  lorsque  I'on  sait  la  com- 
prendre  et  I'appliquer. 

Get  espace  qu'est  la  chambre  qui  n'a  pour  but  que  de  proteger 
ceux  qui  'I'habitent  contre  les  intemperies  et  Taction  direete  des  vents 
doit,  dans  toute  la  mesure  du  possible,  emprunter  a  la  vie  en  plein 
air  ses  conditions  essentielles,  lumiere  en  abondance  venant  de  par- 
tout,  renouvellement  constant  de  I'air  en  contact  avec  nos  organes.^^ 

En  plein  air  on  est  plonge  en  effet  comme  dans  un  bain  de  lumiere 
et  d'air  sans  cesse  renouvele. 

Telle  qu'elle  est  generalement  construite,  la  chambre  actuelle 
repond-elle  a  ces  conditions  primordiales? 

Le  flottement  que  nous  constatons  partout  nous  montre  qu'il  n'en 
est  rien  et  qu'aujourd'hui  on  est  encore  a  discuter  le  mode  d'eclairage, 
d'aeration  et  de  chauffage  qui  conviennent  pour  la  chambre  salubre. 

On  ne  saurait  assez  se  penetrer  de  cette  idee  que  les  dimensions 
donnees  a  la  chambre  et  la  constitution  de  ses  differents  elements: 
planchers,  parois  verticales,  plafond,  fenetres,  portes,  placards, 
ameublement  meme,  ont  une  importance  capitale  pour  l'hygiene  de 


484  SECTION   VI.    STATE   AND   MUNICIPAL  HYGIENE. 

I'habitation.  Jusqu'en  ses  moindres  details,  tout  doit  concourir  a 
rendre  parfaits  son  eclairage,  son  aeration  et  son  chauffage. 

Apres  avoir  fait  ime  analj'se  minutieuse  au  point  de  viie  des  neces- 
sites  de  I'hygiene  des  differents  elements  qui  constituent  la  chambre, 
nous  pourrons,  par  leur  synthese,  arriver  a  reconstituer  ce  que  doit 
ctre  la  chambre  salubre. 

Cette  reconstitution  semble  n'avoir  jamais  ete  obtenue  jusqu'ici  par 
une  methode  scientifique.  Et  c'est  ce  qui  fait  que  I'habitation  reelle- 
ment  saine  reste  toujours  discutee. 

La  chambre  est  I'element  d'importance  fondamentale  auquel  tout 
dans  I'habitation  doit  etre  d'abord  subordonne.  C'est  d'elle  que 
depend  en  definitive  le  logement,  la  maison,  le  qu artier,  et  enfin  la 
ville. 

On  pent  se  demander  comment  on  a  pu  si  longtemps  negliger  cettc 
etude.  Comment  on  a  pu  batir  des  milliers  de  villes  dans  lesquelles 
des  millions  de  chambres  ont  ete  construites,  sans  en  definir  hygieni- 
quement,  dans  leurs  termes  generaux,  les  principes  fixes. 

Les  dimentions  de  la  chambre  dans  le  logement  meritent  d'etre 
^tudiees  de  tres  pres. 

Nous  sommes  partisan  de  laisser  a  la  chambre  en  general  la  forme 
rectangulaire. 

Sans  prendre  parti  ici  pour  telle  ou  telle  conception  des  formes 
generales  de  la  chambre  qu'il  convient  d'adopter  au  point  de  vue  des 
habitudes  locales,  il  n'est  pas  contestable  qu'au  point  de  vue  general 
11  semble,  neanmoins,  indispensable  de  laisser  a  celle-ci  des  formes 
simples,  toujours  les  plus  hygieniques,  et  ay  ant  I'a  vantage,  pour 
I'ameublement  de  la  piece,  de  se  disposer  commod^ment  et  sans  perdre 
de  place. 

A  cet  egard,  la  forme  rectangulaire,  adoptee  general ement  par 
I'architecture  frangaise,  semble  I'emporter  sur  les  formes  plus  ou 
moins  tourmentees  preconisees  a  I'etranger. 

Le  pretexte  inavoue  de  ses  formes  irregulieres  a  ete  de  chercher 
trop  souvent  a  dissimuler  I'emplacement  du  lit.  Cette  forme  de 
I'architecture  domestique,  qui  a  pris  le  nom  d'alcove,  et  qui  a,  peut-on 
dire,  infestee  tant  de  contrees,  a  porte  une  atteinte  indiscutable  a  la 
salubrite  de  la  piece, 

II  est  acquis  de  nos  jours  que  le  lit  doit  occuper  I'espace  le  plus 
degage  de  la  chambre,  de  maniere  a  etre  pour  ainsi  dire,  constamment 
baigne  dans  la  journee  de  toutes  parts  par  la  lumiere  et  Pair. 

La  chambre  est  faite  avant  tout  pour  contenir  des  lits  depersonnes 
adultes  ou  d'enfants.  II  faut  done,  en  toute  logique,  se  preoccpuer, 
pour  em  fixer  les  dimensions,  du  nombre  de  lits  ou  de  personnes 
qu'une  chambre  minimum  pent  hygieniquement  contenir.  II  serait, 
semble-t-il,  utile  egalement  de  determiner  aussi  par  avance  la  place 
des  meubles  indispensables.    On  n'y  pense  gu^re,  et  il  arrive  trop 
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souvent  que  les  portes,  percees  n'importe  ou,  rendent  le  placement 
meme  des  lits  presque  impossible. 

C'est  ici  qu'intervient  dans  le  calcul  I'element  principal:  La  hau- 
teur de  la  chambre  qui  a  une  influence  enorme  sur  ses  qualites  fonda- 
mentales,  I'eclairage. 

Lorsqu'on  parle  au  point  de  vue  de  la  science  hygienique  des  dimen- 
sions d'une  chambre,  il  ne  faudrait  pas  oublier,  comme  on  le  fait 
genera  lement,  que  ces  dimensions  se  composent  de  trois  chiffres  qui 
en  fixent  non  seulement  la  surface  mais  encore  le  cube. 

Les  dimensions  de  la  chambre  salubre  devraient  tou jours  etre 
rapportees  a  la  quantite  de  rayons  lumineux  qu'elle  doit  recevoir. 
C'est  done  par  rapport  aux  elements  qui  fixent  I'ouverture  d'ou  vient 
la  lumiere  exterieure,  a  cette  unite  de  lumiere,  que  les  trois  chiffres 
de  la  chambre  doivent  etre  fixes.  En  d'autres  termes,  c'est  en  fonction 
de  I'eclairage  que  la  formule  de  la  chambre  salubre  doit  etre  exprimee. 
Ceci  est  nouveau,  car  jusqu'ici  on  a  parle  surtout  d'aeration  et  passe 
a  cote  du  vrai  probleme  a  resoudre  qui  est  celui  de  I'eclairage,  comme 
on  le  verra.  Nos  travaux  sur  ce  suject  ont  un  caractere  revolution- 
naire  et  ne  tendent  a  rien  moins  qu'a  transformer  de  fond  en  comble 
I'architecture  miserable  des  villes  actuelles. 

Qu'on  nous  permette  ici  de  rectifier  une  fois  pour  toutes  la-  ter- 
minologie  defectususe  qu'on  emploie  generalement  lorsque  I'on  veut 
designer  les  deux  dimensions  qui  determinent  la  surface  d'une  piece. 
Au  lieu  de:  La  largeur  de  la  chambre;  la  longueur  de  la  chambre. 

II  faut  dire :  La  f agade  de  la  chambre ;  la  prof ondeur  de  la  chambre. 

On  comprend  ainsi  d'emblee  que  le  terme  "  La  fagade  de  la  cham- 
bre "  veut  dire  le  cote  par  lequel  elle  prend  lumiere  et  air.  et  que  le 
terme  "  Profondeur  de  la  chambre  "  exprime  le  sens  perpendiculaire 
a  cette  fagade. 

Comme  nous  le  verrons  il  y  a  done  une  relation  etroite,  qui  est 
comme  le  coefficient  hygienique  de  la  chambre  entre  sa  fagade  sa  pro- 
fondeur et  sa  hauteur.  Ce  qu'on  appelle  couramment  le  cube  d'air 
d'une  piece  salubre  est  le  resultat  de  la  bonne  harmonic  entre  ces 
trois  dimensions.  II  ne  suffit  pas,  cependant,  comme  on  le  croit 
generalement  que  le  cube  soit  vaste  pour  qu'une  chambre  soit  salubre. 

II  doit  exister  un  rapport  qui  ne  doit  jamais  s'ecarter  d'une  certaine 
moyenne,  entre  le  cube  de  la  chambre  et  son  coefficient  d'eclairage 
diurne,  sous  peine  de  descendre  au  rang  des  locaux  insalubres. 

Dans  nos  climats  temperes  la  hauteur  de  la  chambre  nous  semble 
devoir  etre  fixee,  non  suivant  les  necessites  de  I'aeration,  comme  on 
I'a  toujours  dit  sans  controler  la  valeur  de  ce  terme,  mais  surtout,  et 
principalement,  en  satisfaisant  aux  exigences  primordiales  de  Teclair- 
age,  base  essentielle  de  la  salubrite  de  tout  local  clos  et  ouvert,  dans 
lequel  des  etres  humains  sont  appeles  k  vivre. 
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Qii'on  nous  permette  ici  de  protester  centre  I'emploi  inconsidere 
d'un  terme  cite  a  tort  et  a  travers  dans  tons  les  traites  d'hygiene  et 
dans  tons  les  ouvrages  qui  traitent  de  la  salubrite  de  des  habitations ; 
celui  de  la  ventilation.  II  ne  s'agit  pas  du  tout  de  f aire  traverser  les 
locaux  habites  par  les  vents  exterieurs,  dont  la  violence  est  parfois 
sauvage,  atteint  une  vitesse  excessive  et  n'est  rien  moins  que  neces- 
saire.  Le  mot  vent  repond  trop  a  I'idee  d'une  atmosphere  faite 
avant  tout  de  brutalite  jDour  pouvoir  etre  introduite  dans  la  maison 
sans  inconvenients.  II  s'agit  non  pas  de  ventilation,  mais  d'aeration, 
c'est-a-dire  de  renouvellement  d'air,  dans  des  conditions  de  con- 
tinuite  et  d'harmonie  toutes  differentes.  II  est  done  plus  scientifique, 
au  lieu  de  ventilation  de  la  chambre,  de  dire  "Aeration  de  la  chambre." 

L'aeration  automatique,  sans  recours  a  acun  appareil  special,  a 
ete  I'objet  de  tout  temps  de  recherches  opiniatres.  On  a  passe  a 
cote  de  la  solution,  car  I'erreur  a  ete  de  separer  l'aeration  de  I'eclair- 
age  et  du  chauffage,  or,  comme  nous  le  verrons,  nos  travaux  ont 
consiste  a  repondre  a  la  fois  a  ces  trois  termes  de  la  salubrite  qu'il 
est  facile  d'assurer  dans  une  chambre  lorsque  I'on  veut  bien  en 
etablir  d'une  maniere  scientifique  les  formes.  Pour  satisfaire  dans 
des  conditions  moyennes  a  un  renouvellement  normal  de  I'air  d'une 
piece,  il  suffit,  en  tout  cas,  a  I'exterieur  d'ouvertures  de  surfaces  rela- 
tivement  restreintes. 

Pour  I'eclairage,  le  probleme  est  beaucoup  plus  delicat.  II  n'a 
jamais  ete  aborde  jusqu'ici,  avec  cette  rigueur  scientifique  que  com- 
porte  I'importance  considerable,  au  point  de  vue  hygienique  de  sa 
solution. 

La  simple  circulation  d'air  a  etablir,  pour  avoir  une  bonne  aeration, 
n'est  pas  etroitement  dependante,  comme  pour  la  lumiere.  Des  trois 
dimensions  de  la  piece.  Tandis  que  pour  realizer  le  maximum  de 
penetration  dans  la  chambre  des  rayons  lumineux  venant  de  I'exte- 
rieur, il  est  essentiel  que  la  hauteur  de  la  piece  soit  en  rapport  har- 
monique  avec  sa  facade  et  sa  profondeur.  Les  rapports  qui  doivent 
regir  ces  trois  chiffres  sont  des  plus  importants  a  bien  etablir,  et  c'est 
de  leur  equilibre  parf  ait  que  decoulera  le  succes  hygienique  final. 


THTIESDAY  AFTERNOON,  SEPTEMBER  26,  1912. 

SANITARY  ASPECTS  OF  HOUSING  PROBLEMS, 

Robert   W.   de   Forest,   President   National   Housing  Association   and   former 
Tenement  House  Coiumissioner  of  the  city  of  New  York. 

I  have  been  asked  to  speak  on  the  sanitary  aspects  of  housing  prob- 
lems; first,  as  to  the  hygienic  conditions  existing  on  account  of  im- 
proper dwelling  construction  and  arrangement,  and  second,  a  con- 
structive, remedial  program  for  those  conditions. 

That  improper  housing  conditions  exist  all  the  world  over,  accord- 
ing to  present  standards  (I  emphasize  "  present  standards  "),  may  be 
laid  down  as  axiomatic.  We  should  note,  however,  parenthetically, 
that  the  present  standard,  and  the  standard  of  past  generations,  and 
even  of  recent  years,  has  been  a  varying  one.  Many  housing  condi- 
tions which  we  deem  improper  to-day  were  proper  only  a  few  years 
ago.  Many  housing  conditions  in  cities  now  forbidden  by  law  as 
improper  conditions  were  prescribed  by  law  as  proper  conditions  not 
so  many  years  ago. 

I  will  illustrate :  The  New  York  tenement-house  law  of  1901  rightly 
compelled  the  removal  of  all  so-called  school  sinks,  a  form  of  privy 
vault  intended  to  be  flushed  into  the  sewers,  and  the  owners  of  some 
7,000  tenements  were  compelled  to  make  this  somewhat  expensive 
change.  The  same  kind  of  privy  vault  had  been  prescribed  by  law 
as  a  proper  sanitar^^  arrangement  to  take  the  place  of  other  such 
facilities  then  deemed  improper  as  recently  as  1867. 

Any  constructive  program  is  therefore  a  varying  program,  depend- 
ent on  the  development  of  science  applied  to  sanitary  housing  and  the 
spread  of  knowledge.  With  the  advance  of  science  and  the  wider 
spread  of  knowledge,  it  should  in  intelligent  communities  become  a 
progressive  program. 

My  constructive  remedial  program  for  the  improvement  of  housing 
conditions  lays  its  chief  emphasis  on  the  timeworn  process  of  educa- 
tion. Knowledge  of  proper  housing  conditions  creates  a  demand  for 
them.  The  demand  will  create  the  supply.  I  do  not  ignore  legisla- 
tion. I  shall  refer  to  it  later  as  a  part  of  the  program,  but  I  put 
education  in  the  first  place.  I  know  that  is  not  a  popular  method  at 
the  moment.  Many  of  my  reforming  friends  think  it  slow.  They 
would  pass  resolutions  and  enact  laws,  and  when  they  have  done  so 
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smile  a  self-satisfied  smile  and  calmly  rest  in  the  consciousness  that 
the  whole  thing  is  done.  They  forget  that  education,  to  the  extent 
of  forming  public  opinion,  must  precede  laws ;  that  is,  if  laws  are  to 
stay  in  the  statute  book  and  are  to  be  enforced ;  and  they  forget  that 
education  without  laws  makes  for  more  progress  than  laws  without 
education.  Laws  can  be  repealed.  Knowledge  founded  on  fact  and 
experience  can  not  be  repealed.  It  is  more  durable  than  any  creed  or 
constitution.  Some  of  the  greatest  recent  advances  in  sanitary  hous- 
ing have  been  made  purely  as  the  result  of  education  and  are  not 
maintained  by  any  legal  regulation. 

Every  one  of  my  hearers,  by  taking  to  himself  thought,  can  illus- 
trate this  from  his  own  experience.  I  will  illustrate  it  briefly  from 
my  own.  I  do  so  because  generalizations  without  illustrations  often 
fail  to  be  apprehended. 

One  of  the  greatest  recent  advances  in  sanitary  housing  in  America 
is  the  general  introduction  of  the  bath.  So  far  as  I  know  there  is  no 
law  in  any  American  city  requiring  baths  in  houses  of  any  kind. 
Their  general  introduction  is  the  result  of  a  demand  caused  by  better 
knowledge  of  hygiene. 

In  1900,  only  12  years  ago,  when  the  present  tenement-house  law 
of  the  State  of  New  York  was  drafted,  some  ardent  reformers  ad- 
vocated a  provision  compelling  the  introduction  of  baths  in  tenement 
houses.  The  proposition  was  met  with  ridicule.  It  was  popular 
belief,  at  the  time,  that  in  the  rare  cases  in  which  baths  had  been  in- 
stalled in  tenements  they  were  only  used  as  coal  bins.  The  f  ramers  of 
the  law  recognized  the  desirability  of  baths  in  tenements,  but  wisely 
made  no  requirement  on  the  subject.  AVhether  baths  should  or 
should  not  be  placed  in  tenements  to  be  built  under  the  new  law  de- 
pended entirely  on  the  wish  and  self-interest  of  the  owners. 

For  the  10  years  during  which  this  law  has  been  in  operation, 
from  1902  to  1911,  inclusive,  plans  have  been  filed  in  New  York 
City  for  28,037  tenement  houses,  at  an  estimated  cost  of  $767,740,645, 
containing  346,244  apartments,  accommodating,  on  an  average  of 
5  persons  to  each  apartment,  1,631,220  persons.  Of  these,  87.7  per 
cent  have  a  bath  in  each  apartment ;  4.2  per  cent  have  baths  in  the 
houses,  though  not  in  each  separate  apartment,  and  only  8.10  per 
cent  have  no  bath  at  all.  Thus,  simply  as  a  matter  of  education,  and 
simply  as  a  matter  of  desire  on  the  part  of  tenants  for  baths,  and  on 
the  part  of  owners  to  give  them  baths  as  a  matter  of  self-interest — 
because  thereby  a  larger  rent  could  be  obtained — has  this  marvelous 
advance  in  sanitary-housing  conditions  been  accomplished. 

I  will  use  another  instance  of  the  educational  process :  I  have  just 
returned  from  a  somewhat  extensive  automobile  trip  on  the  Conti- 
nent of  Europe,  and  have  stopped  at  many  hotels  in  France,  Ger- 
many, Holland,  and  Belgium,  in  the  smaller  and  in  the  larger  towns. 
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I  have  been  at  no  hotel,  however  small,  where  the  toilet  arrange- 
ments were  not  fairly  sanitary,  and  I  have  been  at  no  hotel,  even  in 
the  smallest  provincial  town,  in  which  toilet  paper  was  not  furnished. 
Some  40  years  ago,  when  I  was  a  student  in  a  German  university, 
I  took  substantially  the  same  trip,  though  not  in  an  automobile.  I 
rarely  found  sanitar}'^  toilet  arrangements  in  any  small  hotel.  I 
never  saw  toilet  paper,  nor  was  I  able  to  purchase  anj'  in  Europe. 
I  had  brought  some  with  me  from  America,  and  I  remember  show- 
ing it  to  my  fellow  traveler — a  substantial  English  manufacturer, 
who  looked  at  it  with  surprise,  and,  as  I  remember,  with  disfavor. 
He  told  me  that  he  always  acted  on  Lord  Chesterfield's  advice  to  his 
son,  which  was  to  buy  cheap  books  so  that  they  might  serve  a  double 
purpose,  and  that  when  he  was  not  in  a  position  to  follow  Lord 
Chesterfield's  advice,  he  found  the  London  Times  good  enough  for 
him,  or,  if  he  could  not  get  it,  was  content  to  substitute  the  Koel- 
nische,  Zeitung,  or  the  Figaro. 

There  is  no  law,  so  far  as  I  know,  requiring  toilet  paper  any- 
where. This  part  of  a  constructive,  hygienic  program  has  been  car- 
ried out  solely  by  the  prosaic  process  of  education;  education  in 
which,  I  note,  our  friend  Baedeker  has  taken  part,  for,  in  his  later 
editions,  I  read : 

Hotel  keepers,  who  wish  to  commend  their  houses  to  British  and  American 
travelers,  are  reminded  that  *  *  *  great  care  should  be  taken  to  insure 
that  sanitary  arrangements  are  in  proper  order  *  *  *  including  *  *  * 
proper  toilet  paper,  and  no  house  that  is  deficient  in  this  respect  can  rank  as 
first  class,  or  receive  a  star  of  commendation,  whatever  may  be  its  excellence 
In  other  departments. 

I  venture  to  say  that  the  educational  process  of  Baedecker  has  been 
more  effective  than  any  number  of  ordinances  in  any  number  of 
European  towns. 

Therefore  the  first  article  of  my  constructive,  remedial  program  is* 
the  dull,  prosaic,  slow  process  of  education.    There  is  no  brilliancy 
about  it.    It  does  not  appeal  to  the  imagination  like  the  electric  signs 
in  Upper  Broadway.    It  is  "  dead  slow,"  but  it  is  sure. 

Many  of  you  will  recall  the  little  marble  tablets  that  strike  the  eye 
along  the  shady  walks  of  the  famous  German  watering  place  at  Carls- 
bad. I  know  that  Carlsbad  is  not  in  Germany,  but  it  is  always  popu- 
larly classed  as  German.  "Hat  geholfen"  greets  the  eye  on  every 
side.  Education  has  always  been  a  potent  factor  in  the  progress  of 
sanitary  reform,  and  because  in  the  past  it  "hat  geholfen,"  we  may 
be  confident  that  it  "wird  helfen"  in  the  future. 

The  second  article  in  my  constructive,  remedial  program  is  wise 
legislation,  using  the  word  in  its  broadest  significance  to  include  both 
law  and  ordinance.    It  must  follow  the  educational  process,  because. 
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unless  regulation  be  supported  by  public  opinion,  it  can  not  be  en- 
forced. 

But  proper  housing  conditions  can  not  be  secured  without  it,  be- 
cause, however  general  the  education,  there  will  be  some  who  can  not 
or  will  not  be  educated,  and  who  must  not  be  permitted  to  make  their 
ignorance  or  their  willfulness  a  source  of  contagion  to  their 
neighbors. 

The  basis  of  such  regulation  should  not  be  paternalism ;  that  is,  the 
enforcing  of  the  will  of  a  supposedly  wise  father  or  despot,  because 
it  is  his  will,  but  the  familiar  maxim  of  our  common  law :  "  Sic  utere 
tuo  ut  alienum  non  laedas."  Liberty  in  building  there  should  be,  but 
only  the  kind  of  liberty  defined  by  the  fourth  article  of  what  I  may 
call  the  French  declaration  of  rights :  "  La  liberie  consiste  a  f aire  tout 
ce  que  ne  nuit  pas  a  I'autrui." 

Building  regulation,  to  which  all  European  nations  are  accustomed 
is  a  late  arrival  in  America.  It  has  seemed  to  many,  in  its  develop- 
ment, an  infringement  of  inherent  property  rights.  On  the  contrary, 
it  is,  when  wisely  framed,  an  essential  protection  to  property  rights. 
Only  through  building  regulation  can  be  secured  the  true  liberty 
which  is  defined  by  the  common-law  maxim  and  French  definition 
just  quoted.  Liberty  unrestrained  by  consideration  for  others  is 
license,  not  liberty. 

My  constructive  program  in  regulation  is  more  regulation ;  enforce- 
ment on  the  ignorant  or  careless  minority  by  law  of  those  hygienic 
principles  in  dwelling  construction  and  arrangement  which  the  edu- 
cated and  thoughtful  majority  adopt  voluntarily  and  which,  unless 
universally  adopted,  threaten  the  health  and  the  life  of  the  community. 

The  recent  progress  of  regulation  in  the  United  States  is  notable 
and  encouraging.  I  shall  speak  of  that  with  which  I  am  most 
•familiar,  namely,  progress  in  regulating  the  construction  and  arrange- 
ment of  dwellings,  and  particularly  the  class  of  multiple  dwellings 
known  as  tenement  houses.  And  please  bear  in  mind  that  I  use  the 
word  "  tenement "  in  this  paper  in  its  legal  sense,  as  applying  to  all 
multiple  dwellings  built  for  the  accommodation  of  three  or  more 
families. 

The  earliest  tenement-house  law  in  the  United  States  was  enacted 
in  1867  for  the  city  of  New  York.  The  present  New  York  tenement- 
house  law,  in  connection  with  which  there  was  created  the  tenement- 
house  department  of  the  city  of  New  York,  dates  from  1901.  At  that 
time  there  was  no  other  State  legislation  on  the  subject.  Nor  was 
there  any  marked  movement  for  tenement  reforms  by  regulation  in 
the  country  outside  of  New  York.  Since  the  enactment  of  that  law, 
tenement-house  laws  have  been  enacted  in  the  following  States :  New 
Jersey,  California,  Massachusetts,  and  Pennsylvania;  and  ordinances 
have  been  adopted  in  many  American  cities.    Public  interest  in  this 
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subject  has  been  rapidly  increasing.  The  National  Housing  xVssocia- 
tion,  of  which  I  have  the  honor  of  being  president,  was  organized  a 
little  more  than  two  years  ago  to  promote  this  interest.  It  grew  nat- 
urally out  of  the  work  of  the  tenement-house  committee  of  the 
Charity  Organization  Society,  which  included  most  members  of  the 
State  commission,  which  had  drafted  the  New  York  law  of  1901. 
Since  its  organization,  the  number  of  cities  in  which  there  is  definite 
interest  in  this  subject  has  increased  from  less  than  10  to  more  than 
100.  Many  of  these  cities  have  housing  commissions  to  promote  proper 
regulation.  Some  of  these  commissions  have  originated  from  State 
or  municipal  action,  more  from  some  voluntary  citizens'  association, 
such  as  a  chamber  of  commerce,  a  charity  organization  society,  or  a 
civic  league. 

At  the  moment  new  housing  codes  liave  been  drafted  and  await 
legislative  action  in  Cleveland,  Detroit,  Duluth,  Kansas  City,  and 
elsewhere.  The  movement  has  steadily  broadened  until  it  now  in- 
cludes not  only  the  Eastern  States,  where  it  originated,  but  the 
Middle  West,  the  South,  the  Pacific  coast,  and  Canada. 

The  New  York  legislation  has  thus  far  extended  only  to  cities  of 
the  first  class,  or  New  York  and  Buffalo.  In  other  States  it  has  also 
included  the  lesser  cities  of  the  second  class.  There  is  crying  need 
that  such  legislation  should  be  extended  to  all  gi-owing  cities.  The 
evils  of  insanitary  housing,  which  became  so  flagrant  in  New  York 
as  to  force  action  as  long  ago  as  1867,  continue  to  exist  in  large  part 
in  all  tenement  houses  built  prior  to  1901,  when  the  present  law  was 
enacted,  and  they  can  not  be  entirely  eradicated  by  the  alterations 
that  that  law  compelled. 

Guarding  the  future  in  time  by  proper  regulation  before  tenements 
are  built  is  the  only  effective  means  of  prevention.  Alteration  after- 
wards is  at  best  a  makeshift  and  involves  hardship  to  property 
owners. 

The  results  already  accomplished  by  a  constructive,  remedial  pro- 
gram based  on  education  and  proper  regulation  are  so  noteworthy 
as  to  encourage  the  extension  of  that  program  to  every  American 
city  and  town. 

I  wish  to  illustrate  again,  this  time  by  the  decrease  in  the  death 
rate  of  my  own  city.  Others  may  be  able  to  give  illustrations  even 
more  effective.  I  doubt  not  that  many  of  our  European  friends  can 
tell  us  of  progress  in  Europe  beyond  any  point  that  we  Americans 
have  dreamed  of.  I  intend  to  compare  the  death  rate  in  New  York 
in  1900,  before  the  new  tenement  law  went  into  operation,  and  its 
death  rate  last  year,  when  that  law  had  been  in  operation  for  some- 
thing more  than  10  years. 

Before  giving  these  figures  let  me  disclaim  any  intention  of  attrib- 
uting this  change,  except  in  part,  to  the  new  tenement  law.    Since 
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1900  great  progress  affecting  the  health  of  the  community  has  been 
made  in  New  York  in  many  directions.  We  have  had  during  that 
entire  time  an  exceedingly  able  and  efficient  department  of  health, 
of  which  Dr.  E,  J.  Lederle  is  now  the  head,  and  which  has  had 
continuously  the  most  valuable  services  of  Dr.  Herman  M.  Biggs, 
who  addressed  you  a  day  or  two  ago.  We  have  also  had  marked 
progress  in  medical  and  surgical  science,  in  the  nursing  of  the  sick, 
and  in  hospital  service.  We  have  not  had  clean  streets,  but  we  have 
had  cleaner  streets.  But  we  have  also  had,  as  one  efficient  cause  of 
the  change,  our  new  tenement  law,  under  which  sanitary  tenements 
have  been  constructed,  which  supply  accommodation  for  more  than  a 
million  and  a  half  of  our  people,  and  which  has  effected  important 
changes  in  the  old  tenements,  notably  the  removal  of  the  "school 
sink."  All  these  causes  have  cooperated  to  produce  the  change.  All 
can  claim  some  share  in  the  result.  That  improved  housing  condi- 
tions have  been  one  important  factor  in  producing  this  result  can  not 
be  denied. 

Eeturning  to  cold,  but  none  the  less  truth-telling,  statistics,  the 
figures  are  as  follows: 

The  death  rate  in  New  York  in  the  year  1900,  before  these  new 
causes  began  to  operate,  was  20.057  in  the  thousand.  This  has  gradu- 
ally decreased  until  the  death  rate  for  the  first  10  months  of  1911  was 
15.034.  Translating  this  into  human  lives,  based  on  a  population  of 
5,000,000,  this  means  an  annual  saving  of  not  much  less  than  25,000. 
Translating  it  into  immunity  from  sickness  is  a  task  beyond  my 
power,  but  which  can  doubtless  be  performed  by  many  of  you  who 
are  present. 

Therefore  my  constructive  program  to  remedy  improper  housing 
construction  and  maintenance  is  to  continue  present  lines  of  effort — • 
education  based  on  the  progress  of  science,  legal  regulation,  made 
possible  by  general  knowledge  of  that  progress — and  to  protect  the 
willing  and  educated  many  against  the  ignorance,  selfishness,  and 
(it  may  be)  gi'eed  of  their  less  enlightened  fellows. 


SUR  LES  HABITATIONS  A  BON  MARCHE  ET  LA  TUBERCULOSE. 

M.  Georges  Risler,  membre  du  Conseil  de  la  Society  de  MMecine  Publique 
et  de  G6nie  Sanitaire,  President  de  I'Union  des  Societgs  de  Credit  Immobilier 
de  France  et  d'Algfirie. 

"  Le  soleil  luit  pour  tout  le  monde,"  dit  un  proverbe. 

Est-il  rien  de  moins  exact? 

Luit-il  pour  ces  malheureuses  families  qui,  en  nombre  si  conside- 
rable, habitent,  dans  nos  grandes  villes,  des  logcments  exigus,  sombres 
et  malsains? 

Luit-il  pour  ces  enfants  qu  vivent  dans  des  quartiers  oii  pas  un 
pare,  pas  un  jardin,  pas  un  square  ne  sont  a  leur  portee,  leur  per- 
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mettant  d'y  aller  prendre  chaque  jour  le  bain  de  soleil  et  d'air  pur 
regenerateur,  et  qui  n'ont,  pour  tout  terrain  de  jeu,  que  la  rue  et  le 
ruisseau  ? 

Luit-il  pour  ces  malheureux  atteints  de  tuberculoses  osseuses  justi- 
fiables  de  la  cure  de  soleil  et  qui,  a  defaut  de  cliniques  organisees  en 
vue  de  ce  traitement,  consument  leurs  dernieres  forces  dans  une  cham- 
bre  malsaine  de  quelque  taudis  ou  sur  un  lit  d'hopital  ? 

Le  developpement  de  la  tuberculose,  et  de  ses  ravages  dans  nos 
villes,  est  une  consequence  forcee  de  cet  etat  de  choses. 

Des  le  dix-huitieme  siecle  Jean- Jacques  Rousseau  ecrivait :  "  Les 
hommes  ne  sont  point  faits  pour  etre  entasses  en  fourniilieres,  mais 
epars  sur  la  terre  qu'ils  doivent  cultiver.  Plus  ils  s'assemblent,  plus 
ils  se  corrompent.  Les  infirmites  du  corps,  ainsi  que  les  vices  de 
I'ame,  sont  I'inf aillible  effet  de  ce  concours  trop  nombreux,  L'homme 
est,  de  tons  les  animaux,  celui  qui  pent  le  moins  vivre  en  troupeau. 
Des  hommes,  entasses  comme  des  moutons,  periraient  en  peu  de 
temps.  L'haleine  de  l'homme  est  mortelle  a  ses  semblables ;  cela  n'est 
pas  moins  vrai  au  propre  qu'au  figure.  Les  villes  sont  le  gouffre  de 
I'espece  humaine.  Au  bout  de  quelques  generations,  les  races  peris- 
sent  ou  degenerent;  il  faut  les  renouveler  et  c'est  toujours  la  cam- 
pagne  qui  fournit  a  ce  renouvellement." 

Si  ce  que  Rousseau  ecrivait  a  cette  epoque  etait  deja  vrai,  que 
penser  de  I'etat  actuel,  avec  le  developpement  qu'ont  prises  nos 
villes  tentaculaires  modernes? 

Aussi,  partout  ou  des  regies  d'hygiene  severes  n'ont  point  ete  im- 
posees  a  la  croissance  des  villes,  la  tuberculose  s'est  rapidement  de- 
reloppee,  et  celles-ci  sont  devenues  de  veritables  mangeuses  d'hommes. 

Laissant  de  cote  les  graves  inconvenients  engendres  au  point  de 
vue  moral  par  le  surpeuplement  des  taudis,  nous  nous  bornerons  a 
citer  quelques-uns  des  chiffres  desolants  (en  ce  qui  touche  a  la  sante 
publique)  que  nous  apportent  les  statistiques. 

A  Londres,  la  tuberculose  qui  a  beaucoup  diminue  dans  le  cours 
de  ces  quarante  dernieres  annees,  reste  cependant  deux  fois  plus  f re- 
quente  dans  les  quartiers  ou  les  logements  surpeuples  sont  nombreux, 
que  dans  ceux  on  ils  sont  rares. 

A  Paris,  le  taux  de  la  mortalite  augmente  dans  une  proportion 
presque  mathematique  en  fonction  de  la  densite  de  la  population  et 
de  I'encombrement  de  chaque  logement. 

Le  easier  sanitaire  de  la  ville  de  Paris,  dresse  par  M.  Juillerat, 
demontre  que,  sur  les  80,000  maisons  environ  que  contient  la  capitale, 
la  mortalite  pour  la  tuberculose  s'elve  dans  820  maisons  seulement  a 
pres  de  20  pour  mille,  presque  le  quadruple  de  la  mortalite  moyenne. 

Le  Dr.  Bertillon,  directeur  de  la  statistique  de  la  ville  de  Paris, 
ecrivait  aussi :  "  II  existe  a  Paris  des  foyers  tuberculeux  intenses  qui 
raj'onnent  autour  d'eux,  et  qui  sont  constitues  par  hi  maison  elle- 
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meme.  La  tuberculose  revient  sans  cesse  dans  ces  maisons  fun^bres, 
et  elle  y  existe  a  peu  pres  a  denienre.  On  doit  chercher  dans  la 
maison  elle-meme,  la  cause  ou  les  causes  de  la  persistance  de  la 
maladie.  Ces  causes  ne  sont  pas  exterieures;  elles  resident  dans 
I'immeuble  lui-meme." 

En  face  de  semblables  constatations,  les  memes  dans  tous  les  pays, 
11  etait  nature!  de  chercher  a  lutter  centre  la  tuberculose  par  la 
suppression  des  logements  notoirement  insalubres,  et  par  Pameliora- 
tion  des  autres. 

II  est  naturel  que  le  Congres  de  Washington  se  soit  preoccupe  de 
mettre  en  lumiere  les  resultats  obtenus  dans  cette  lutte,  et  qu'il  ait 
desire  produire  des  statistiques  qui  puissent  les  faire  mesurer  d'un 
coup  d'ceil  par  les  hygienistes  qui  se  reuniront  cet  ete  dans  la  capitale 
des  Etats-Unis.  Malheureusement,  I'oeuvre  qui  consiste  a  offrir, 
dans  une  grande  ville  ou  les  terrains  sont  chers,  des  logements  sains 
et  a  bon  marche  aux  travailleurs,  est  herissee  de  difficultes. 

On  ne  pent  arriver  a  des  prix  de  loyer  suffisamment  bas  qu'avec  le 
concours  d'hommes  devoues  et  desinteresses  qui  assument  une  tache 
d'administrateur  deja  tres  lourde,  et  un  petit  nombre  d'entre  eux 
peuvent  trouver  encore  le  temps  necessaire  a  I'etablissement  de  sta- 
tistiques exact es  des  cas  de  tuberculose  qui  peuvent  se  produire  dans 
leurs  immeubles. 

Nos  grandes  fondations,  ou  les  societes  d'habitations  a  bon  marche 
les  plus  puissantes  parmi  celles  que  nous  possedons,  ont  pu  se  livrer  a 
ces  travaux. 

On  pent  dire,  sans  crainte  d'etre  dementi,  que  les  previsions  des 
philanthropes  ont  ete,  d'une  maniere  generale,  absolument  confirmees, 
et  que,  partout  oil  Ton  a  offert  a  la  population  ouvriere  des  logements 
sains,  la  tuberculose  a  recule  dans  des  proportions  considerables. 

Nos  grandes  fondations  sont  cependent  les  seules  a  nous  apporter, 
sur  ce  point,  des  statistiques  rigoureusement  exactes. 

Nous  avons  a  Paris  la  fondation  dite: 

Habitants. 

Groupe  des  maisons  ouvri^res  qui  loge 2,126 

La  fondation  Rothschild  avec 1,999 

Et  la  fondation  Weil  que  en  abrite 484 

Formant  un  total  de 4,609 

C'est  une  population  de  beaucoup  superieure  a  celle  de  bon  nombre 
de  sous-prefectures,  et  qui  constitue  un  champ  d'experiences  tres 
interessant. 

II  eut  ete  premature,  au  debut  du  fonctionnement  de  ces  ceuvres,  de 
vouloir  tirer  des  chifFres  qui  nous  etaient  fournis,  des  conclusions 
fermes;  il  n'en  est  plus  de  meme  aujourd'hui.  Le  temps  ecoule 
depuis  qu'elles  ont  ete  fondees  est  maintenant  suffisant  pour  que  cer- 


Rlsler.]  HABITATIONS   A   BON"    MARCHE   ET   LA   TUBEKCULOSE.  495 

tains  resultats  puissent  etre  degages  avec  un  serieux  caractere  de 
certitude. 

Voyons  ce  que  nous  apportent  ces  statistiques,  sans  nous  bornev  a 
les  envisage!-  au  seul  point  de  vue  de  la  tuberculose,  mais  en  reservant 
la  place  preponderante  a  cette  maladie  si  meurtriere. 

En  1909,  la  mortalite  avait  ete  au  groupe  des  maison  ouvrieres 
de  7  pour  mille.  En  1910,  elle  a  ete  de  9.4  pour  mille.  Elle  a  ete 
de  9  pour  mille  a  la  fondation  Rothschild. 

La  mortalite  moyene  a  Paris,  en  1909,  etait  de  17.4  pour  mille, 
mais,  dans  les  quartiers  oii  sont  baites  les  maisons  des  fondations, 
elle  depasse  sensiblement  la  moyenne.  Dans  le  treizieme  arrondisse- 
ment,  ou  est  situee  la  maison  Jeanne  d'Arc,  du  groupe  des  maisons 
ouvrieres,  la  mortalite  est  de  24.5  pour  mille.  Dans  le  quatorzieme 
arrondissement  ou  elle  atteint  22.4  pour  mille,  se  trouve  I'immeuble 
de  la  rue  de  Belleville  de  la  fondation  Rothschild.  Je  resterai  done 
au-dessous  de  la  realite  en  disant  que  la  mortalite  dans  les  maisons 
des  deux  graudes  fondations,  est  moitie  moindre  que  dans  I'ensemble 
de  celles  qui  les  environnent. 

II  y  a  lieu  de  noter  que  les  locataires  de  ces  maisons,  au  point  de 
vue  de  I'age,  du  travail,  des  salaires,  sous  tous  les  rapports  enfin, 
representent  la  moyenne  ordinaire  de  la  population  ouvriere  de 
I'arrondissement  ou  sont  situes  les  immeubles. 

En  ce  qui  concerne  la  nature  des  maladies  qui  ont  cause  des  deces, 
on  a  constate  5  morts  par  tuberculose  a  la  fondation  Rothschild,  3 
aux  maisons  ouvrieres,  ce  qui  donne  une  mortalite  inferieure  a  2 
pour  mille,  chifFre  egal  a  la  mortalite  moyenne  de  Londres,  tandis 
que  pour  Paris  il  etait  encore,  en  1908,  de  5.1  pour  mille. 

Ceci  prouve  que  les  institutions  sur  lesquelles  pese  la  charge  de 
venir  en  aide  aux  tuberculeux  auraient  le  plus  grand  interet  a 
employer  les  capitaux  dont  elles  disposent  a  aider  les  societes  d'habi- 
iations  a  bon  marche. 

Le  rapport  adresse  au  prefet  de  la  Seine  pour  I'annee  1910,  par 
M.  Juillerat,  chef  de  bureau  des  services  d'hygiene  de  la  ville,  etablit 
q'un  sixieme  des  maisons  de  Paris  fournit  a  lui  seul  pres  du  tiers 
des  deces  par  tuberculose.  On  y  voit  aussi  que,  dans  les  groupes  de 
maisons  dites  "maisons  a  tuberculose,"  le  mal  va  sans  cesse  s'exas- 
perant.  Un  ilot  comprenant  281  maisons  qui  abritent  9,715  habitants, 
dans  dequel  la  proportion  des  deces  etait  de  1905  a  1908  de  12.97  pour 
mille,  s'eleve,  en  1909,  a  14.2  pour  mille. 

En  somme,  100,000  francs  confies  a  une  societe  d'habitations  a  bon 
marche,  sous  forme  de  souscription  d'actions,  rapporteront  un  quart 
ou  tout  au  plus  un  demi  pour  cent  de  moins  que  s'ils  etaient  places 
en  rentes  d'Etat,  en  obligations  de  chemins  de  fer,  soit  au  maximum, 
si  nous  calculons  sur  un  demi  pour  cent  une  diminution  de  revenu  de 
500  francs  per  an. 
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Cette  somme.  de  100,000  francs  permet  a  une  societe  d'habitations  a 
bon  marche  de  constriiire,  a  Paris,  une  partie  d'lin  immeuble  qui 
contiendra  13  logements  de  4  pieces  pouvant  abriter  60  a  05  personnes. 

Dans  un  ilot  ou  la  mortalite  par  tiiberciilose  atteint  14.2  pour 
mille,  il  devrait  y  avoir,  sur  60  habitants,  3  ou  4  tuberculeux,  puisque 
les  statistiques  indiquent  environ  4  cas  de  tuberculose  pour  un  deces 


annuel. 

Les  13  logements  salubres  construits,  grace  aux  100,000  francj, 
pretes,  et  qui  lui  imposeront  une  diminution  de  revenu  de  500  francs 
par  an,  habites  par  60  ou  65  personnes,  sauveront  done  de  la  tubercu- 
lose 3  ou  4  personnes  par  an  qui,  hospitalisees,  auraient  coute  a 
I'hospice  entre  2,000  et  3,000  francs  par  an.  Done,  d'un  cote,  pert« 
annuelle  de  500  francs  de  revenu;  de  I'autre,  economic  annuelle  de 
2.000  a  3,000  francs. 

Ceci  prouve  que,  meme  au  point  de  vue  financier,  mieux  vaut 
prevenir  que  guerir. 

En  1911,  la  mortalite  moyenne,  dans  les  immeubles  de  la  fonda- 
tion  Eothschild,  a  ete  de  6  pour  mille. 

Nous  n'avons  pas,  pour  cette  annee  la,  le  chiffre  de  celle  du  groupe 
des  maisons  ouvrieres,  les  statistiques  n'etant  pas  terminees. 

Par  contre,  nous  avons  aussi,  pour  1911,  des  statistiques  fort 
interessantes,  dressees  par  la  Societe  des  habitations  economiques 
pour  families  nombreuses.  Elle  possede  4  grands  immeubles  abritant 
une  population  totale  de  2,605  personnes,  dont  1,819  enfants,  soit  une 
moyenne  de  4.8  enfants  par  famille. 

La  mortalite  a  ete,  dans  ces  immeubles,  en  1911,  de  6.6  pour  mille, 
alors  que,  dans  les  4  arrondissements  ou  ils  sont  situes,  elle  est  res- 
pectivement  de  24.1,  de  18.4,  de  20.6,  et  de  25.8  pour  mille. 

II  est  interessant  de  noter  que  parmi  ces  1,819  enfants  on  n'a 
releve,  pendant  I'annee,  que  5  cas  de  diphterie,  7  de  rougeole,  2  de 
scarlatine,  et  1  de  fievre  typhoide.  Cette  accumulation  d'enfants 
est  done  sans  danger,  meme  au  point  de  vue  des  epidemics,  tant  que 
les  regies  de  I'hygiene  sont  observees  dans  les  maisons. 

Ce  qui  n'est  pas  moins  interessant,  c'est  qu'aucun  deces  par  tuber- 
culose ne  s'est  produit  en  1911  parmi  les  2,605  habitants  des  im- 
meubles de  la  Societe  des  habitations  economiques  pour  families 
nombreuses. 

A  la  fondation  Rothschild,  pendant  I'annee  1911  il  s'est  produit, 
sur  une  population  logee  de  1,995  habitants,  2  deces  par  tuberculose, 
soit  une  moyenne  d'un  pour  mille,  alors  que,  nous  le  repetons  triste- 
ment,  la  mortalite  moyenne  a  Paris,  par  tuberculose,  est  de  5.1  pour 
mille. 

Peut-on  nier,  en  presence  de  ces  chiffres  qui,  malheureusement,  ne 
portent  que  sur  un  champ  d'experiences  limite  (mais  qui  sont  con- 
firmes  par  les  constatations  f aites   au  sein   de  toutes  les  societes 
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d'habitations  a  bon  marche,  sans  chiffres  precis  a  I'appui)  I'mfluence 
primordiale  du  logement  sain  dans  la  liitte  contre  la  tuberculose? 

M.  Komain  Rolland,  dans  son  bel  ouvrage  sur  Tolstoi",  raconte 
que  "pendant  un  hirer  passe  a  Moscou  par  I'illustre  ecrivain,  le 
recensement  de  la  population  auquel  il  obtint  de  prendre  part,  en 
Janvier  1882,  lui  fut  une  occasion  de  voir  de  pres  la  misere  des 
grandes  villes.  L'impression  produite  sur  lui  fut  effroyable :  le  soir 
du  jour  oil  il  avait  pris  contact  pour  la  premiere  fois  avec  cette  plaie 
cachee  de  la  civilisation,  racontant  a  un  ami  ce  qu'il  avait  vu,  il  se 
mit  a  crier,  pleurer,  brandir  le  poing.  '  On  ne  pent  pas  vivre  ainsi,' 
disait-il.  avec  des  sanglots,  "  cela  ne  pent  pas  etre,  cela  ne  pent  pas 

etre.'" 

Tous  les  membres  du  Congres  International  d'Hygiene  de  Wash- 
ington, au  millieu  desquels  nous  regrettons  tant  de  n'avoir  pu  nous 
rendre  personnellement,  repeteront  ce  cri,  nous  en  sommes  persuade, 
et  proclameront  que  "  ramelioration  du  logement  ouvrier  est  la 
premiere  des  questions  sociales." 


RTJRAL  HYGIENE. 
Prof.  H.  N.  Ogden,  Coruell  University,  Ithaca,  N.  Y. 

As  an  important  if  not  essential  preliminary  to  any  discussion  of 
rural  hj^giene,  there  should  be  presented  a  definite  statement  of  the 
meaning  of  the  phrase  taken  for  the  subject  of  such  discussion. 

In  the  present  case  this  is  the  more  important,  since  heretofore 
writers  have  considered  the  topic  only  in  the  light  of  urban  experience 
or  with  reference  to  some  well-marked  need  of  some  particular  com- 
munity, and  they  have  usually  reiterated  those  general  hygienic  prin- 
ciples which  are  universally  applicable.  There  are,  however,  special 
conditions  of  living,  special  dangers  to  health  and  special  needs  of 
hygienic  improvement  in  rural  communities,  and  it  would  seem  that 
it  is  only  with  such  special  problems  that  this  paper  should  deal. 

Strictly  hygiene  should  deal  with  efficiency  of  living  as  well  as 
with  causes  leading  to  and  with  methods  of  preventing  premature 
death.  But,  statistically,  any  measure  of  human  efficiency  is  entirely 
inadequate,  if  not  altogether  wanting,  and  this  is  peculiarly  true 
if  applied  to  the  lives  of  those  living  on  our  farms.  Measurable 
hygienic  efforts  must  be  directed  to  prolonging  the  life  and  to  elimi- 
nating the  contagious  diseases  by  emphasizing  those  public  practices 
and  private  ways  of  living  which  have  been  found  to  lead  to  those 
two  measurable  results.  Hygiene,  therefore,  is  the  public  and  private 
observance  of  such  practices  and  ways  of  living. 

The  term  "  rural  "  is  somewhat  lacking  in  precision.  Popularly  it 
is  taken  to  represent  the  farming  community  and  to  apply  to  those 
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living  in  lonel,y  dwellings,  entirely  without  such  communistic  con- 
veniences as,  for  example,  Avaterworks  or  sewerage.  Statistics,  how- 
ever, include  as  rural  everything  that  is  not  distinctly  urban,  and, 
to  make  the  division  definite,  the  United  States  Census  Bureau  has 
ruled  that  all  villages  containing  fewer  than  8,000  persons  are  to  be 
included  with  the  rural  part  of  the  community.  This  modification 
of  the  popular  notion  of  the  meaning  of  the  term  is  most  important 
in  considering  measures  of  hygiene  for  these  communities. 

It  ma}^  be  worth  while  to  show  the  meaning  of  this  definition 
in  numerical  value.  In  New  York  State,  in  1911,  the  rural  commu- 
nity is  reported  by  the  State  department  of  health  as  2,331,668,  or 
24  per  cent  of  the  population  of  the  State.  Included,  however,  are 
some  80  villages,  whose  individual  populations  are  between  2,000  and 
8,000  persons  and  whose  total  population  is  392,845.  If  the  popu- 
lation of  these  large  villages  be  subtracted  from  the  rural  popula- 
tion as  above  the  percentage  is  reduced  from  24  to  20.  In  1900  the 
rural  population  for  the  same  State  was  2,360,033,  or  32.4  per  cent 
of  the  population.  If,  however,  all  villages  with  a  poulation  over 
600  be  excluded,  the  rural  population  was  only  21  per  cent.  The  1910 
census  returns  are  not  available  in  detail  to  the  writer,  but  the  rural 
population  as  given  by  the  United  States  Census  Bureau  having  de- 
creased in  the  decade  from  32.4  to  24,  and  the  reduction  being  due 
presumably  to  the  growth  of  the  cities,  it  is  probable  that  the  true 
present  rural  population  in  New  York  State  is  not  far  from  15 
per  cent,  instead  of  24  per  cent  as  given  by  the  Census  Bureau.  The 
following  discussion,  in  so  far  as  it  is  based  on  statistical  records, 
must  necessarily  deal  with  the  larger  definition  of  the  term  "  rural," 
but  it  should  be  borne  in  mind  that  nearly  one-half  of  this  so-called 
rural  population  is  actually  resident  in  villages  whose  several  popu- 
lations are  from  500  to  8,000  persons. 

With  this  preliminary  definition  we  may  now  consider  our  sub- 
ject pi:oper,  which  naturally  divides  itself  into  two  parts,  namely,  a 
statistical  inquiry  into  existing  conditions  in  rural  communities  and 
a  study  of  reasons  and  remedies  for  any  undesirable  and  unhygienic 
way  of  living. 

So  far  as  length  of  life  goes  in  farming  communities  no  figures 
are  directly  available.  Life  tables  in  the  United  States  are  at  best 
unsatisfactory  on  account  of  incomplete  vital  statistics,  and  the  few 
tables  that  have  been  prepared  do  not  throw  any  light  on  the  rela- 
tive duration  of  life  under  rural  and  urban  conditions.  The  crude 
death  rate  is  the  only  method  of  comparison  available,  and  this  shows 
two  points  of  interest. 

First,  the  general  death  rate  in  the  country  is  ordinarily  lower  than 
in  the  city.    Thus,  in  the  United  States  as  a  whole,  the  rural  rate  is 
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lower  than  the  city  rate  by  about  3^  per  1,000,  as  shown  by  the  follow- 
ing table : 

Table  I. — Number  of  deaths  from  all  causes  per  1,000  of  population  in  the  United 

States. 


1900     1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1 
18.9  '  17.8 
15.2  j  14.6 

17.1 
13.4 

17.1 
13.8 

17.9 
14.4 

17.2 
14.3 

17.8 
14.1 

18.0 
14.5 

16.5 

14.0 

Difference  in  favor  of  country 

3.7  ■    3.2 

3.7 

3.3 

3.5 

2.7 

3.7 

3.5 

2.S 

In  New  York  State  the  difference  is  somewhat  greater  (3.75  per 
1,000),  indicating  probably  somewhat  lower  standards  of  sanitation 
in  the  cities  rather  than  higher  standards  in  the  rural  communities. 
The  following  tables  gives  the  figures  for  the  years  1900  to  1908 
inclusive : 

Table  II. — Number  of  deaths  from  all  causes  per  1,000  of  population  in  New 

York  State. 


1900 

1901 

1902 

1903 

1904 

1905  1  1906 

1 

1907 

1908 

Cities  in  State 

19.5 
15.5 

18.9 
15.4 

17.7 
14.0 

17.6 

19.2 

17.5     18.0 

18.2 
13.9 

16.6 

Rural  part  of  State 

14.6  1  15.2  1  13.6  i  13.3 

13.5 

4.0 

3.5  i     3.7 

3.0  i    4.0  i    3.9       4.7 

4.3 

3.1 

In  Massachusetts,  where  the  practice  of  public  sanitation  is  pre- 
eminently a  matter  of  State  supervision,  the  difference  is  much  less, 
in  some  years  the  rural  death  rate  being  almost  as  high  as  the  city 
rate,  as  shown  by  Table  III : 


Table  III. 


-Number  of  deaths  from-  all  causes  per  1,000  of  population  in  Massa- 
chusetts. 


1900     19C1 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

Cities  in  Massachusetts          

18.5  i  17.1 
17.5  j  16.2 

16.  C 
15.2 

16.6 
15.9 

16.4 
16.1 

16.9 
16.4 

16.8 

17.7 

16.7 

Rural  part  of  Massachusetts 

15.9  1  16.9 

15.9 

Dillerence  in  favor  of  country 

1.0  '       .9 

1 

1.4 

.7 

.3 

.5 

.9 

.8 

.8 

Therefore,  in  so  far  as  the  death  rate  is  an  index  of  the  length  of 
life  and  measures  the  health  of  a  community,  country  conditions  are 
relatively  satisfactory  from  a  hygienic  standpoint,  and  the  attention 
of  the  sanitarian  should  continue  to  be  directed  to  improvement  in 
cities. 

But,  on  the  other  hand,  city  death  rates  are  already  definitely  and 
continuously  decreasing,  due  presumably  to  a  better  understanding 
of  hygienic  laws  by  the  citizens  and  to  a  more  general  obedience  to 
those  sanitary  regulations  which  are  enacted  by  the  municipality. 
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Country  death  rates,  however,  do  not  decrease  in  the  same  ratio. 
Thus  in  New  York  State  not  only  has  the  urban  rate  fallen  from 
19.5  in  1900  to  15.4  in  1912,  but  those  sections  of  the  State,  such  as 
the  vicinity  of  New  York  City  and  the  Hudson  Valley,  where  the 
urban  development  is  most  marked,  the  mortality  decrease  has  been 
similarly  pronounced.  The  rural  rates,  on  the  other  hand,  show  no 
such  decreases.  This  may  be  accounted  for  partly  by  improved  regis- 
tration, the  latter  making  an  actual  decrease,  but  the  difference  in 
the  rate  of  decrease,  even  with  this  correction,  is  still  noticeable. 

If,  however,  it  were  possible  to  separate  the  real  country  popula- 
tion from  the  residents  of  small  towns  or  villages,  the  latter  would 
be  found,  the  writer  believes,  to  be  the  most  important  factors  in 
maintaining  the  present  rural  rates.  Thus  in  New  York  State  in 
1911  the  death  rate  reported  in  the  rural  community  was  15.8  in  a 
total  population  of  2,319,055.  But,  separating  the  villages  whose 
death  rates  are  given  separately  and  whose  populations  range  from 
2,000  to  6,000,  the  death  rate  of  these  villages  is  found  to  be  16.7,  and 
the  corrected  death  rate  for  the  remainder  is  15.4.  If  the  village 
rate  was  given  for  smaller  places  independently  of  that  of  the  town- 
ship in  which  they  are  located  (as  is  the  present  practice),  the  village 
rate  would  undoubtedly  be  found  to  be  still  higher  and  the  corrected 
rural  rate  correspondingly  lower. 

One  other  point  may  be  made  before  leaving  this  part  of  the  dis- 
cussion. Dr.  Farr,  the  English  exponent  of  vital  statistics,  once  gave 
it  as  his  opinion  that  the  difference  in  density  of  population  between 
ordinary  country  communities  and  city  districts  should  mean  a  dif- 
ference in  death  rates  of  about  10  per  thousand.  This  would  be  due, 
he  believed,  to  the  greater  amount  of  air  space  in  the  country,  to  the 
better  conditions  of  living,  and  to  the  reduced  danger  of  secondary 
infection.  As  a  matter  of  fact,  while  a  comparison  of  different  dis- 
tricts of  a  city  may  show  a  reduced  death  rate  with  reduced  density 
of  population,  the  law  does  not  hold,  apparently,  for  rural  districts, 
at  least  in  this  country,  to-day.  If  it  did,  then  the  existing  advantage 
of  rural  conditions,  shown  by  a  death  rate  reduced  by  2  or  3  per 
thousand  over  city  rates,  would  not  be  a  matter  of  congratulation, 
but  rather  a  cause  of  reproach,  in  that  the  2  or  3  is  not  the  10  of  Dr. 
Farr. 

It  should  also  be  pointed  out  here  that  any  comparison  of  death 
rates  that  does  not  consider  the  relative  number  of  children  in  the 
country  and  elsewhere  may  be  most  misleading.  The  Census  Bureau 
gives  no  figures  to  show  the  distribution  at  the  various  age  periods  in 
the  country,  but  limits  this  interesting  basis  for  comparisons  to  cities 
with  populations  of  over  25,000.  There  is  not,  then,  any  way  of  either 
building  up  life  tables  for  the  country  by  itself  or  for  correcting  the 
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rural  death  rate  b}"^  the  percentages  of  population  at  different  ages. 
Such  studies  as  have  been  made,  however,  as,  for  example,  those  in 
Otsego  and  Putnam  Counties  (two  typical  rural  communities  of  New 
York  State)  a  few  years  ago  show  that,  in  the  country,  as  in  other 
parts  of  the  State,  there  is  a  rapidly  decreasing  birth  rate,  and  that 
this  decrease  has  resulted  in  a  marked  excess  of  adults  in  the  country 
as  compared  with  the  cities.  Thus,  in  the  two  counties  mentioned,  it 
was  found  that  between  1860  and  1900  the  total  population  was  sta- 
tionary, changing  by  less  than  2  per  cent,  but  that  the  number  of 
children  under  5  years  of  age  had  decreased  7.5  per  cent.  Or,  out  of 
63,760  people  in  this  rural  part  of  the  State,  there  were  nearly  5,000 
fewer  children  in  1900  than  in  1860.  Further,  it  was  found  that  this 
existing  number  of  children  was  less,  by  3,500,  than  the  present  aver- 
age of  the  registration  area  of  the  United  States.  If  this  decrease 
in  the  number  of  those  living  at  the  lower  age  periods  be  general  in 
rural  communities — and  there  seems  to  be  little  doubt  of  it — then,  be- 
cause of  the  higher  mortality  of  children,  the  country  rate,  for  this 
reason  alone,  ought  to  be  lower  than  the  city  rate,  irrespective  of  the 
natural  advantages  of  the  country. 

As  a  summary,  then,  of  what  has  been  said  so  far,  it  may  be  re- 
peated that  the  crude  general  death  rate  in  the  country  is  less  than  in 
the  city,  but  that,  as  modern  sanitary  regulations  are  more  generally 
enacted  and  enforced  in  cities,  the  difference  tends  to  disappear;  that, 
judging  by  the  lack  of  any  tendency  to  decrease  in  the  rural  rates,  the 
advantages  of  modern  sanitary  reform  are  not  yet  felt  in  rural  com- 
munities; that,  on  account  of  natural  physical  advantages  and  the 
reduced  number  of  young  children  in  the  country,  the  rural  death 
rates  should  be  markedly  less  than  city  rates,  even  with  the  same 
enforcement  of  identical  sanitary  laws. 

The  death  rates  of  children,  it  is  believed,  reflect  better  than  any 
other  test  the  insanitary  conditions  of  living,  and  if  the  country  is 
to-day  more  healthful  than  the  city  and  less  in  need  of  sanitary  re- 
form, the  fact  should  be  shown  by  lower  death  rates  of  children,  par- 
ticularly of  those  under  1  year  old.  That  this  is  so  hardly  needs 
figures  to  substantiate  the  statement,  and  the  United  States  Census 
Bureau  has  given  no  recent  figures  on  this  point.  But  in  1900  the 
infant  mortality  rate  throughout  the  country  was  149.4 ;  that  is,  there 
were  149.4  deaths  of  infants  out  of  1,000  births  in  the  same  year.  In 
Scotland  for  the  15  years  ending  1800  the  rate  was  120,  and  in  Sweden 
for  the  same  period  it  was  97.  With  these  figures  for  comparison,  it 
may  be  noted  that  in  1900  the  city  rate  in  the  United  States  was  165.8 
and  in  the  rural  districts  it  was  108.7.  In  Massachusetts  for  the  eight 
years  ending  1897,  the  city  rate  Avas  165.3  and  the  rural  rate  129.5.    In 
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New  York  last  year  (1911),  the  city  rate  was  121.6  and  the  rural  rate 
87.7.  This  seems  to  indicate  that  the  effort  to  reduce  the  rural  death 
rate  and  to  prolong  the  rural  lives  does  not  need  to  be  directed  par- 
ticularly towards  the  infants,  but  that  the  avoidable  loss  of  life  comes 
later  on. 

In  the  constitutional  diseases,  however,  the  country  resident  seems 
to  have  no  advantage  over  his  city  cousin.  Thus,  in  New  York, 
in  1910,  the  number  of  deaths  from  cancer,  diabetes,  pneumonia, 
Bright's  disease,  diseases  of  the  nervous,  circulatory,  and  digestive 
systems,  and  other  general  diseases,  were  subtantially  identical  in  city 
and  country — greater,  indeed,  in  the  country  in  the  case  of  influenza 
and  nervous  diseases.  The  country  excess  in  suicides  and  ill-defined 
diseases  is  also  marked.  The  most  persistent  disorder  that  is  always 
in  excess  in  the  country  is  influenza,  and  similar  diseases  of  the  lungs 
and  throat.  The  death  rate  from  influenza,  for  example,  in  New  York 
State,  in  1911,  was  15  per  100,000  for  the  cities,  while  the  country  rate 
was  exactly  double  that.  In  1910  the  two  rates  were  9.4  and  34.9, 
respectively.  Exposure,  lack  of  vitality  at  time  of  exposure,  and  gen- 
eral living  conditions,  must  be  considered  responsible. 

Old  age  undoubtedly  claims  more  victims  in  the  country,  but,  not 
knowing  the  numbers  of  those  living  at  the  different  age  periods, 
the  meaning  of  such  excess  is  uncertain.  In  New  York  State,  in 
1911,  the  city  ratio  for  those  over  60  to  all  deaths  was  25.9  per  cent, 
and  the  rural  ratio  was  50.5  per  cent.  Thus,  more  than  one  half  of 
all  the  deaths  in  the  country  that  year  were  of  those  over  60,  a  most 
favorable  showing.  But  it  is  almost  certain,  in  view  of  the  studies 
made  in  New  York  State,  that  the  proportion  of  elderly  adults  is 
much  greater  in  the  country,  because  the  young  people  leave  the 
villages  and  farms  for  the  attractions  of  the  city. 

One  point  may  be  added.  For  some  time  it  has  been  the  practice 
of  writers  on  typhoid  fever  to  dwell  on  the  dangers  lurking  in  the 
waters  of  the  old  farm  well.  To  polluted  wells  are  ascribed  by  them 
outbreaks  in  neighboring  cities,  and  "  summer  typhoid  "  and  "  vaca- 
tion typhoid  "  are  made  a  reflection  upon  the  quality  of  the  rural 
water  supply.  There  is  not  time  here  to  attempt  a  complete  defense 
of  the  farm  well,  but  the  following  table  from  the  United  States 
Census  Bureau  suggests  that  the  country  has  perhaps  been  maligned : 

Table  IV. — Nwnher  of  deaths  from  typhoid  fever  per  100,000  of  population  in 

the  United  States. 


1900 

1901 

1902 

1903 

1904 

1905 

1906     1907 

1908 

2S.5 
34.6 

26.5 
28.8 

25.9 
27.0 

24.6 

24.7 

24.0 

22.0 

34.2 
28.6 

31.7 
26.0 

24.6 

Rural  part  of  registration  States 

23.7     23.0 

24.8 

Difference  

-6.1 

-2.3 

-1.1 

-.1 

+.3    —1.0 

+5.6 

+5.7 

+.2 
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The  same  thing  is  shown  by  figures  from  New  York ; 


Table  V. — Number  of  deaths  from  typhoid  fever  per  100,000  population  in  New 

York  State. 


1900  1  1901     1902 

1903 

1904 

1905 

1906 

1907 

1908 

Cities  In  New  York 

3S  9 

33.9 
24.1 

43.0 
23.2 

40.3 
23.3 

32.2 
22.3 

30.5 
21.3 

32.1 
19.9 

32.4 
20  8 

Rural  part  of  New  York 

20.3 

DifTerence 

18.6 

9.8 

19.8 

19.0 

9.9 

9.2 

12.2 

11.6 

When  it  is  remembered  that  among  the  rural  population  are  in- 
cluded the  large  villages  where  congestion  has  already  made  its 
impression,  where  a  public  water  supply  is  installed,  but  where  cess- 
pools and  wells  still  elbow  each  other  in  the  back  yards,  it  will  be 
seen  that  the  real  country  has  scarcely  all  the  evils  attributed  to  it. 
Certainly,  so  far  as  typhoid  fever  is  concerned,  the  attention  of 
sanitary  reformers  needs  to  be  directed  to  the  water  supply  of  the 
village  and  small  city  rather  than  to  the  farm  well. 

"What  is,  then,  the  reason  for  the  maintenance  of  the  rural  mortality 
rates  at  figures  which,  while  low  when  compared  with  city  rates,  are 
high,  in  view  of  the  natural  sanitary  advantages  existant  in  the 
country?  The  answer  seems  to  be  unmistakable,  and  is  that  disease 
and  death  to  the  countrj^man  come  from  violations  of  the  laws  of 
personal  hygiene,  from  wrong  living  in  its  varied  forms,  and  that 
improvement  must  come  by  teaching  and  persuading  him  to  obey  more 
truly  the  laws  of  right  living.  The  particular  violations  will  ob- 
viously differ  in  different  parts  of  the  country.  Thus,  in  the  South, 
■where  typhoid  and  the  hookworm  are  prevalent,  special  attention 
needs  to  be  given  to  the  construction  and  use  of  a  sanitary  privy,  so 
that  the  ground  and  the  ground  water  may  not  be  made  vehicles  for 
the  transmission  of  those  diseases.  In  northern  countries  there  is  the 
subject  of  pure  fresh  air  to  be  impressed,  so  that  the  toll  of  lives  for- 
feited by  living  the  winter  through  in  small  unventilated  rooms  may 
be  reduced.  The  advantage  of  a  reasonable,  varied,  and  moderate 
dietary  needs  also  to  be  pointed  out  everywhere,  so  that  the  deaths 
from  ailments  in  the  digestive  system  can  be  eliminated. 

The  question  and  the  discussion  are  not  unimportant.  So  long  as 
the  population  of  our  cities  is  largely  recruited  from  the  country,  and 
so  long  as  the  vigor  and  energy  of  our  people  are  found  in  country- 
bred  men,  so  long  must  the  health  and  efficiency  of  the  rural  com- 
munities be  a  vital  matter  to  this  Republic.  As  was  tersely  said  by 
one  of  England's  greatest  prime  ministers: 

You  can  take  the  richest  and  most  beautiful  of  kingdoms;  cover  it  with 
temples  and  palaces;  defend  it  with  armies  and  navies  of  the  most  advanced 
type;  do  all  things  else  to  forward  its  interests  and  its  glory,  and,  despite  all 
those  things,  if  its  people  decline  in  stature  and  vigor,  or  its  birth  rate  falls 
below  its  mortuary  rate,  that  nation  is  doomed. 
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RURAL  HYGIENE. 

Dr.  John  N.  Hubty,  Secretary  of  the  State  Board  of  Health  of  Indiana, 

Indianapolis. 

I  take  it  that  the  term  "  rural  hygiene  "  simply  means  the  practical 
application  of  hygienic  knowledge  to  the  farm  and  to  the  rural 
districts,  to  the  end  that  life  may  be  bettered. 

The  rural  dweller  is  of  the  genus  homo,  the  same  as  the  city  dweller. 
"  If  you  prick  him,  he  will  bleed ;  if  you  tickle  him,  he  will  laugh ; 
and  if  you  poison  him,  he  \vill  die." 

The  questions  to  be  answered  in  regard  to  rural  hygiene  are: 
What  principles  and  methods  of  general  hygiene  are  required  or  are 
applicable?     How  may  they  be  practically  applied? 

The  rural  dweller,  as  well  as  the  urbanite,  should  be  well  born, 
for  this  is  the  first  and  the  great  hygienic  commandment. 

Let  us  review  the  10  classes,  whose  defective  inheritance  will  most 
probably  be  transmitted,  which  may  be  relieved  to  a  slight  degree  by 
ameliorative  hygiene,  but  whose  members  will  all  their  days  threaten 
others  with  disease,  will  require  much  medical  treatment,  and  will  be 
burdens  to  themselves  and  to  society,  and  who,  if  they  do  not  meet 
early  death,  are  so  much  the  worse  off.  These  are  found  on  the  farms 
as  well  as  in  the  city.  The  higher,  the  perfect  hygiene,  either  rural 
or  urban,  in  true  charity  and  love,  would  prevent  the  birth  of  (1) 
the  feeble-minded  class ;  (2)  the  pauper  class ;  (3)  the  inebriate  class; 
(4)  the  criminal  class;  (5)  the  epileptic  class;  (6)  the  insane  class; 
(7)  the  constitutionally  weak,  or  the  asthenic  class;  (8)  those  predis- 
posed to  specific  disease,  or  the  diathetic  class;  (9)  the  deformed 
class;  (10)  those  with  defective  sense  organs,  as  the  blind  and  the 
deaf,  or  the  kakaesthetic  class.  Of  course  only  those  who  are  by 
inheritance  members  of  these  classes,  should  be  prevented  by  forbid- 
ding the  mingling  of  defective  spermatozoa  and  ova. 

Let  this  first  step  of  love  and  wdsdom  be  taken  by  hygiene ;  then 
what  should  be,  in  the  line  of  better  health  and  strength  and  deport- 
ment, will  certainly  appear.  But,  alas,  our  present  institutions,  our 
laws,  sentiments,  religions,  all  incidents  of  our  present  stage  of  evo- 
lutionary development,  will  not  permit  the  laying  of  the  ax  at  the 
root  of  the  evil,  and,  being  thus  restrained,  hygiene  must  for  the 
present  be  content  to  lop  off  the  liranches,  which  will  immediately 
grow  again  at  a  pace  which  will  keep  even  with,  if  it  does  not 
surpass,  the  lopping. 

In  offering  hygiene  to  the  farmer,  the  hygienist  believes  his  serv- 
ices are  needed,  and  he  further  believes  it  to  be  his  duty  to  give  them. 
But  let  him  not  forget  that  unless  his  work  is  well  foundationed  it 
will  not  stand.  Health  and  strength  can  be  developed  only  in  normal 
tissues.     Even  supreme  effort  will  not  entirely  prevent  the  invasion 
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of  infections.  I  insist,  therefore,  that  it  is  not  sufficient  to  simply 
teach  the  laws  of  well-being,  and  how,  through  obedience  to  them, 
health  and  a  virile  long  life  may  be  attained,  but  hygiene  must  force 
hygienic  practices  upon  the  people,  the  same  as  was  found  necessary. 
in  regard  to  education,  which  we  have  made  compulsory.  Yet  even 
compulsory  house  and  personal  sanitation  is  not  enough;  and  so  I 
return  to  the  first  proposition,  which  is:  All  must  be  as  well  born 
as  possible.  Through  breeding  let  us  eliminate  the  constitutionally 
weak  and  those  predisposed  to  disease. 

VITAL  STATISTICS. 

To  advance  rural  hygiene,  accurate  vital  statistics  must  be  secured. 
To  act  intelligently  we  must  know  the  facts  concerning  diseases, 
births,  and  deaths  in  rural  life,  and  also  the  general  health  conditions. 
We  must  know  the  preventable  diseases  which  particularly  affect 
the  rural  regions;  we  must  know  their  extent,  we  must  know  their 
mortality  and  relations  to  age  and  sex.  In  a  word,  we  must  have 
these  matters  reduced  to  a  mathematical  basis.  The  question  is  not, 
how  many  manure  piles  are  there,  or  how  is  sewage  disposed  of? 
For  there  should  be  no  manure  piles,  and  sewage  should  always  be 
disposed  of  in  a  sanitary  way.  The  presence  of  insanitary  conditions 
can  quickly  be  determined,  and  this  is  a  separate  work  for  each  in- 
dividual household.  But  the  vital  statistics !  They  would  give  an 
understanding  of  the  entire  rural  situation,  they  would  show  where 
the  weak  places  are,  the}^  would  give  us  the  vital  latitude  and  longi- 
tude of  the  rural  dwellers,  they  would  give  a  specific  basis  for  prac- 
tical action !  Any  system  of  rural  hygiene  which  is  not  preceded 
by  the  collection  of  accurate  statistics  and  their  careful  analysis, 
will  be  insufficiently  founded  and  incomplete.  In  this  work  the 
attention  and  cooperation  of  the  farmer  must  be  secured. 

EDUCATION    IN    HYGIENE. 

Education  of  rural  dwellers  in  hygiene  is  absolutely  necessary. 
Before  effective  and  lasting  work  can  be  done  the  individual  who  is 
to  be  benefited  must  learn  that  sickness  and  disease  are  not  afflictions. 
That  they  are  brought  upon  him  through  defiance  of  the  laws  of  his 
well-being.  He  must  be  taught  that  typhoid  fever  exists  because  all 
human  sewage  is  not  disposed  all  of  the  time  by  all  of  the  people  in 
a  sanitary  way.  He  must  fully  appreciate  that  typhoid  fever,  like 
sin,  is  a  reproach  to  any  community.  And  when  the  farmer  is  called 
upon  for  money  to  send  the  gospel  to  India  let  him  be  told  that  the 
plague  death  rate  in  that  heathen  land  is  less  than  the  rural  typhoid 
rate  in  the  United  States.     This  knowledge  may  lead  him  to  use  the 
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India  missionary  money  to  construct  a  sanitary  privy,  and  thus 
carry  the  gospel  of  hygiene  and  health  to  his  own  house. 

But  no  one  will  deny  the  value  of  and  necessity  for  education  in 
hygiene.     I  simply  call  attention  to  the  matter. 

THE   FARMHOUSE. 

Many  farmhouses  are  insanitary.  In  such  the  farmers  and  their 
families  experience  not  a  little  sickness,  and  frequently  early  death. 
The  natural  duration  of  life,  as  in  the  city,  is  only  about  one-half 
realized  on  the  farm.  Veiy  many  farmhouses  are  built  flat  upon  the 
ground.  Such  are  damp,  and  mold  grows  upon  the  shoes  in  the 
closets,  and  also  upon  the  bread  in  the  pantry.  Ground  air,  loaded 
with  carbon  dioxid  and  odors  and  effluvia  from  the  decay  of  organic 
matters  in  the  earth  are  always  present  in  houses  flat  upon  the  ground. 
This  is  especially  true  after  rain,  which  falling  upon  the  ground  sur- 
rounding the  houses,  afterwards  soaks  in,  and,  displacing  the  ground 
air,  forces  it  upward  into  the  dwelling.  Farmhouse  bedrooms  are  too 
frequently  very  small,  with  low  ceilings,  and  rarely  more  than  one 
small  window.  In  these  cubby-holes  two,  three,  and  even  four  per- 
sons sometimes  sleep.  The  one  little  window  is  rarely  raised  for 
ventilation,  and  if  it  were  wholly  kicked  out  even  then  enough  air 
would  not  be  admitted  to  properly  oxygenate  two,  not  to  consider 
four  persons. 

Concerning  the  question  of  ventilation,  it  must  be  noted  that  fre- 
quently, so  soon  as  cold  weather  comes,  the  farmer  closes  his  house, 
lights  the  fire  in  his  air-tight  stove,  and  from  this  time  on  through 
the  winter  until  spring,  the  only  fresh  air  likely  to  be  admitted 
fiads  entrance  through  cracks  or  enters  when  the  outside  doors  are 
opened  to  admit  some  one.  In  many  instances  I  have  entered 
farmers'  houses,  where  all  cracks  and  even  keyholes  were  stujffed  with 
rags,  and  the  inmates  all  had  "  colds,"  and  where  one  or  as  many 
as  two  had  tuberculosis,  the  entire  assembly  coughing  and  spitting 
promiscuously.  Sometimes  the  oral  evacuations  were  received  in 
boxes  containing  sawdust,  and  these  not  emptied  until  spring,  or 
they  were  received  upon  newspapers  spread  on  the  floor  at  the  side 
of  the  spitter's  chair,  or  they  spat  in  the  wood  box  or  coal  scuttle, 
or  occasionally  the  stove  door  was  opened  and  the  stove  used  as  the 
spittoon.  In  such  rooms,  and  they  are  not  occasional,  the  air  is 
always  fetid,  the  people  dull,  languid,  stupid,  and  even  the  fire  burns 
feebly  for  lack  of  oxygen.  It  is  no  wonder  that  tuberculosis  is  a 
constant  dweller,  not  a  visitor  only,  in  rural  communities,  and  many 
respiratory  maladies  the  farmer  has  always  with  him. 

The  disposal  of  household  wastes  at  the  average  farmhouse  is 
insanitary.    Kitchen  slops  are  poured  upon  the  ground  just  outside 
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of  the  kitchen  door  or,  as  I  have  seen  in  four  instances,  poured 
underneath  the  floor  through  an  opening  made  by  raising  a  loose 
board. 

Again,  a  leaky  tub  or  bucket  holds  the  kitchen  garbage,  until  the 
farmer,  his  sons,  or  the  hired  man  in  such  a  home  "  can  stop  eating 
tobacco  and  talking  politics  long  enough  to  carry  the  stuff  to  the 
hogs." 

All  too  frequently  one  dilapidated  open-to-flies  privy  serves  the 
whole  family.  It  is  nosed  the  moment  one  walks  around  the  house, 
and  its  flies  have  a  straight  and  unobstructed  path  to  the  unscreened 
kitchen  and  dining  room.  Close  to  such  a  farmhouse  is  the  barn  or 
stable,  with  heaps  of  manure  and  flies  and  vermin  galore.  Within 
this  barnyard  cattle  sometimes  stand  knee-deep  in  ooze  composed  of 
manure,  earth,  water,  and  urine;  hogs  wallow  in  it,  and  poultry  and 
men  wade  through  it. 

There  are  sometimes  two  wells,  one  at  the  house  and  one  at  the 
barn.  Not  infrequently  both  are  polluted,  and  are  the  constant  source 
of  illness,  if  not  of  disease.  It  is  astonishing  and  discouraging  to  note 
the  frequency  of  the  intimate  relations  of  the  farm  well  and  the  farm 
privy.  It  seems  that  if  the  contour  of  the  land  will  permit  the  aver- 
age farmer  is  sure  to  locate  his  privy  so  that  the  vault  fluid  will  drain 
into  the  well.  The  daily  ingestion  of  water  containing  even  minute 
amounts  of  fecal  and  urine  extracts,  though  pathogenic  germs  are 
absent,  causes  indigestion,  nausea,  and  symptoms  remindful  of  auto- 
intoxication. 

If  ever  I  am  compelled  through  thirst  to  drink  water  from  a  dug 
well  I  do  it  with  nose  and  eyes  closed  and  in  fear  and  trembling. 

Cooking. — "Whether  or  not  average  urbanites  know  how  to  cook 
well  I  will  not  here  discuss,  for  the  city  is  not  now  in  question ;  but  I 
must  say  that,  in  my  experience,  good  cooking  is  not  an  art  which  is 
generally  known  and  practiced  on  the  farm.  Jams,  jellies,  preserves, 
and  fruit  butters  are  in  full  flower  on  the  farm,  and  also  fried 
chicken;  but  the  bread,  the  overfried  meats,  the  grease-engulfed 
vegetables,  and  tough  enemic  pastries,  from  them,  wherever  they  may 
be,  good  Lord  deliver  us. 

Farm  bread,  in  my  experience,  is  all  too  frequently  an  unfit  food. 
Too  many  times  it  is  overfermented  and  underbaked ;  its  texture  is 
poor,  and  it  contains  live  yeast  cells  which  the  underbaking  has  per- 
mitted to  live.  The  live  yeast  cells  grow  in  the  stomach  when  slow 
digestion  exists,  causing  sour  stomach,  indigestion,  and  plenty  of  gas. 
The  uncooked  starch  can  not  be  digested,  the  puttylike  interior,  not 
being  susceptible  of  mastication,  falls  in  a  leaden  mass  into  the 
stomach ;  and  so  it  is  that  farmhouse  bread  too  frequently  is  a 
"sinker,"  indeed,  causing  dyspepsia  and  malnutrition. 
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Bathing. — Bath  tubs  in  farmhouses  are  as  rare  as  honesty  among 
trusts.  The  ordinary  or  low-grade  farmer  stinks,  not  only  in  the  field 
and  the  haymow  (that  is  certainly  excusable),  but  in  the  parlor,  in 
the  suburban  trolley  car,  and  in  the  church.  To  be  sure,  like  the 
urbanites,  enough  of  them  bathe  to  save  the  craft  from  damnation. 
One  righteous  man  in  a  thousand  would  have  saved  Sodom.  In  one 
instance  with  which  I  am  acquainted  a  farmer  worth  $100,000  (this, 
you  know,  proves  he  was  practical) ,  came  into  possession  of  a  sani- 
tarj'  house  which  was  provided  with  two  inside  flush  closets  and  a 
bathroom,  the  waste  disposal  for  which  was  all  right.  He  tore  out 
the  closets  and  bath,  saying  "  he  could  not  stand  for  such  awful  things 
in  his  house."  I  move  that  he  be  elected  to  Congress  to  vote  with  the 
patent-medicine  league  and  other  fakirs  against  all  measures  in- 
tended to  improve  and  protect  the  public  health. 

We  hear  of  the  "  fine  country  dinners,"  and  of  the  fanner's  table 
groaning  with  good  things.  Truly,  the  jams,  and  the  jellies,  and  the 
fried  chicken  are  good,  and  that  frequently  is  the  trouble;  they  are 
too  good.  From  two  to  four  kinds  of  pickles  may  be  present,  and 
they  stimulate  the  appetite,  cause  overeating,  and  bring  dyspepsia. 

The  dyspepsia  on  the  farm,  the  autointoxication  with  its  concomi- 
tant rheumatism,  bad  complexion,  headaches,  biliousness,  so-called 
malaria,  vertigo,  and  eczema  are  frequently  easily  traceable  to  a  table 
groaning  with  good  things  to  eat. 

The  frying  pan  is  all  too  much  overworked.  Foods  cooked  hard, 
and  hog  grease,  are  too  abundant  for  good  health.  Too  much  smoked, 
pickled,  and  salted  meat  is  eaten,  and  vinegar  and  pickles  are  abused. 
On  the  farm,  of  all  places,  the  plain,  bland,  unstimulating  nutritous 
foods,  which  strengthen  the  body  and  so  rejoice  the  intestinal  tube, 
should  be  used.  Failure  to  do  so  surely  brings  its  train  of  ills,  and 
then  the  patent  medicine,  with  its  12  to  20  per  cent  of  alcohol  is  ap- 
pealed to,  and,  of  course,  the  last  state  is  worst  than  the  first.  I  believe 
it  is  the  bad  air,  the  polluted  drinking  water,  the  neglect  of  the  bath, 
the  poor  bread,  the  fried,  embalmed  meats,  and  rapid  overeating 
which  cause  the  farmer  to  buy  so  largely  of  patent  medicines.  He 
knows  he  is  hit,  he  feels  the  hurt,  and,  not  knowing  his  ills  are  self- 
inflicted,  and  not  knowing  how  to  remedy  them  by  obeying  the  laws 
of  his  well-being,  he  flies  to  alcohol  and  other  drugs  in  the  form  of 
patent  medicines.  It  would  be  difficult  to  find  a  farmer's  house  which 
does  not  harbor  patent  medicines.  If  you  go  into  his  cellar,  the 
empty  patent-medicines  bottles  are  likely  to  be  heaped  in  the  corners ; 
if  you  go  into  his  bedroom,  they  are  there;  in  the  kitchen,  they  are 
on  the  shelves  and  in  the  cupboard ;  the  ash  pile  is  topped  with  them; 
they  stand  on  the  beams  in  the  barn,  and,  if  you  go  into  the  wood- 
shed and  the  smokehouse,  lo!  they  are  there.    The  farmer,  if  he  is 
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to  be  strengthened  and  his  duration  of  life  increased,  must  be  raised 
out  of  the  patent-medicine  stage  of  ignorance. 

The  neglect  of  oral  hygiene  is  another  cause  of  ill  health  on  the 
farm.  It  will  astonish  anyone  to  inspect  the  mouths  of  rural  school 
children.  I  believe  it  is  safe  to  say  that  95  per  cent  of  them  have 
unh^^gienic  mouths.  Malformed  mouths,  made  so  by  thumb  sucking 
and  other  bad  habits  which  ignorance  permitted,  are  not  infrequent. 
Seven-year  molars  are  permitted  to  decay  and  be  lost,  and  this  means 
deformity  of  the  mouth  and  a  handicap  in  life. 

The  extent  of  dental  decay  among  rural  children,  and  the  physical 
and  mental  retardation  due  to  it,  if  expressed  in  horsepower  wasted 
would  show  a  loss  sufficient  to  run  a  fair  proportion  of  farm 
machinery. 

The  large  number  of  short  graves  in  rural  graveyards  do  not  speak 
loudly  of  the  intelligent  application  of  hygiene. 

SUMMARY. 

It  is  certain  that  sickness  and  disease  exists  unduly  on  the  farm, 
and  that  the  duration  of  life  is  at  least  30,  perhaps  50,  per  cent  short 
of  what  it  should  be. 

The  farmer,  in  the  presence  of  limitless  oceans  of  air,  which  can 
not  be  cornered  b}^  the  trusts  nor  taxed  either  for  protection  or 
revenue,  shuts  it  out  of  his  home,  and,  in  consequence,  suffers  from 
air  starvation  as  is  expressed  in  coughs,  colds,  la  grippe,  pneumonia, 
consumption,  and  other  respiratory  maladies. 

The  farmer,  supplied  with  an  abundance  of  healthful  foods,  all  too 
frequently  prepares  them  poorly,  gives  them  minimum  mastication 
with  diseased  teeth  in  an  unclean  oral  cavity,  and  then  suffers  from 
the  ills  which  attend  assaults  upon  the  digestive  tract. 

The  farmer  too  frequently  neglects  to  dispose  of  all  his  household 
and  bodily  wastes  all  of  the  time  in  a  sanitary  way,  and  so  suffers  from 
typhoid  fever  to  such  a  degree  that  this  malady  is  known  as  a  rural 
disease. 

Only  a  small  percentage  of  rural  schoolhouses  are  sanitary.  They 
are  sometimes  unsupplied  with  pure  drinking  water,  an  essential  to 
secure  healthy  child  growth.  They  are  unsupplied  with  ventilating 
ducts,  are  sometimes  wrongly  and  insufficiently  lighted,  rarely  warmed 
evenly,  seats  unadjustnble,  cloakrooms  unventilated  and  unwarmed, 
and  are  surrounded  by  mud,  and  in  all  Avays  unattractive  and 
forbidding. 

The  privies  are  veiy  likely  to  be  crude,  noisome,  and  a  disgrace, 
fostering  disease  and  immorality.  Oral  hygiene  is  universally  neg- 
lected, and  rotten  teeth  and  pus  cavities  bring  indigestion,  pain,  ill 
health,  disease,  and  inefficiency  to  the  school  children. 
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The  farmer,  to  relieve  the  sickness,  pain,  and  disease  which  he 
brings  upon  himself  through  violation  of  the  laws  of  his  well-being, 
rushes  to  patent  medicines.  The  alcohol  they  contain  gives  tem- 
porary relief  and  not  infrequently  engenders  the  alcohol  habit. 
Other  drug  habits  are  contracted  through  the  taking  of  patent 
medicines. 

Verily,  before  the  rural  dweller,  and  the  city  dweller  too,  can  live 
normally,  they  must  be  raised  out  of  the  patent-medicine  stage  of 
ignorance. 

THE   PROBLEM   OE   DRUNKENNESS. 

Dr.  Ibwin  H.  Neff,  Foxborough  State  Hospital   (for  Inebriates)   Foxborough, 

Mass. 

INTRODUCTION. 

The  paper  which  I  submit  for  your  consideration  is  an  attempt 
to  present  as  briefly  as  possible  the  modern  view  of  inebriety  and  to 
suggest  a  workable  plan  for  taking  care  of  these  perplexing  cases, 
so  frequently  seen  in  all  walks  of  life.  Lack  of  uniformity  of  opinion 
has  heretofore  interfered  with  the  adoption  of  any  practical  curative 
or  custodial  scheme  for  taking  care  of  cases  of  drunkenness.  We 
have  gradually  come  to  the  opinion  that  something  should  be  done 
for  the  confirmed  and  immoderate  drinker,  and  popular  opinion  now 
demands  that  concerted  effort  should  be  made  to  inaugurate  some 
plan  which  will  be  feasible  and  practical;  one  which  will  not  only 
help  the  victim  of  drunkenness,  but  will  lessen  the  enormous  expense 
annually  incurred  in  caring  for  these  people  who  succumb  to  their 
weakness  for  artificial  stimulation. 

Believing,  as  I  do,  that  all  inebriates  should  be  removed,  at  least 
temporarily,  from  their  customary  environment,  I  have  purposely 
omitted  all  reference  to  noninstitutional  treatment,  which  I  believe 
should  supplement  institutional  care,  and  should  be  considered  as  a 
part  of  the  out-patient  medical  service  of  an  institution  designed 
for  the  care  of  inebriates.  It  is  also  my  belief  that  the  ultimate 
solution  of  the  problem  of  drunkenness  is  intimately  associated  with 
the  study  of  the  personality  of  the  inebriate.  An  institution  designed 
for  such  a  study,  scientifically  and  humanely  conducted,  should  be 
considered  as  an  educational  center  offering  opportunities  for  the 
study  of  drunkenness  from  all  viewpoints. 

PREAMBLE. 

The  inefficiency  of  the  present  system  of  caring  for  cases  of  drunk- 
enness has  created  a  popular  demand  for  a  better  and  more  discrimi- 
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Dating  method  of  handling  (1)  those  cases  of  drunkenness  which  are 
constantly  appearing  in  our  courts,  and  (2)  the  cases  of  alcoholism 
which  voluntarily  subject  themselves  to  treatment. 

The  futility  of  punitive  measures,  in  caring  for  cases  of  drunken- 
ness, is  universally  conceded.  The  large  percentage  of  relapses  of 
those  sentenced  to  our  jails  and  houses  of  correction  is  a  convincing 
argument  for  a  more  rational  and  humane  method  of  handling  such 
cases.  The  present  way  of  taking  care  of  arrested  cases  of  drunken- 
ness by  release,  fine,  suspended  sentence,  probation,  and  determinate 
and  indeterminate  sentences  is  acknowledged  to  be  unsatisfactory,  but 
as  no  adequate  substitute  for  such  procedure  has  been  offered,  the 
method  has  been  continued  with  recognized  disadvantages.  Such  a 
system  is  manifestly  unfair  to  the  taxpaj^er,  who  pays  for  the  impris- 
onment of  the  offender,  and  unfair  to  the  victim,  who  is  not  given  the 
care  or  treatment  which  his  condition  warrants. 

The  growth  of  the  present  interest  in  the  alcoholic  can  be  said  to 
have  originated  from  three  sources:  The  sociologist  has  for  a  long 
period  of  time  realized  the  necessity  for  the  rational  handling  of 
drunkenness,  which,  as  he  knows,  is  closely  related  to  poverty,  domes- 
tic infelicity,  crime,  and  mental  and  physical  decadence.  The  medi- 
cal profession  has  awakened  to  a  realization  of  the  fact  that  the 
problem  of  drunkenness  is  primarily  a  medical  problem  and  properly 
belongs  to  a  branch  of  medico-social  work  which  has  heretofore  been 
neglected.  Lastly,  the  judiciary  have  shown  their  willingness  to 
affiliate  and  cooperate  if  some  practical  way  of  handling  court  cases 
be  devised. 

The  interest  in  this  subject  is  perhaps  better  and  more  convincingly 
shown  by  the  attitude  of  many  States  which  are  considering  legisla- 
tion, or  which  have  legislation  pending,  which  will  permit  them  to 
give  State  care  and  treatment  to  the  inebriate. 

It  is  the  consensus  of  opinion  that  any  plan  put  into  execution  for 
the  control  or  treatment  of  drunkenness  should  be  directed  by  States 
or  municipalities.  For  obvious  reasons  State  control  is  preferable 
and  should  be  strongly  advocated.  By  assuring  State  control,  we 
are  reasonably  sure  of  securing  modern  methods  which  will  be  legiti- 
mate, and  which  will  carry  out  economical  and  humane  measures  for 
the  proper  care  and  treatment  of  these  people. 

The  ignorance  of  the  public  of  the  true  nature  of  drunkenness,  of 
the  causes  for  the  condition,  and  the  procrastination  of  those  who 
are  in  power  to  direct  reform  movements,  have  proven  serious  handi- 
caps to  the  carrying  out  of  any  practical  plan.  Such  ignorance  or 
heedlessness  has  also  been  responsible  in  great  part  for  the  many 
irregular  methods  which  have  been  advanced  and  heralded  as  cures 
for  drunkenness  and  allied  conditions. 
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Any  method  designed  for  the  care  and  treatment  of  confirmed 
drunkenness,  to  be  practical  and  wide  reaching,  must  recognize  cer- 
tain fundamental  starting  points  which  can  be  enumerated  as  follows: 

1.  A  comparatively  small  percentage  of  users  of  alcohol  are  con- 
firmed drunkards  or  inebriates. 

2.  The  appropriate  care  of  the  alcoholic  implies  both  curative  treat- 
ment and  custodial  care ;  the  curative  treatment  should  be  directed  to 
the  case  which  is  likely  to  be  benefited;  the  custodial,  for  economic 
reasons,  should  be  directed  to  the  recidivist,  constantly  appearing  in 
the  courts.  Such  a  differentiation  must  eventually  be  made,  and 
appropriate  segregation  of  these  two  types  established. 

An  attempt  to  successfully  use  a  remedy  for  a  condition;  or  to 
establish  a  cure  for  a  disease  has,  as  an  essential  requisite,  the  impli- 
cation that  the  nature  of  the  condition  or  the  disease  is  understood. 
Before  modern  methods  of  medical  investigation  and  diagnosis  were 
put  into  practice,  sporadic  attempts  were  made  to  treat  many  dis- 
eases, although  the  true  nature  and  pathology  of  such  ailments  were 
unrecognized.  These  haphazard  methods  of  treatment  were  unsatis- 
factory, and  quickly  became  obsolete  when  the  true  facts  concerning 
the  diseases  Avere  ascertainable.  A  parallelism  is  found  in  drunken- 
ness. We  can  not  establish  a  uniform  and  satisfactory  method  of 
treating  the  grades  of  chronic  alcoholism  until  we  have  a  common 
knowledge  of  its  causes,  nature,  and  particularly  of  the  susceptibility 
of  the  distinctive  types  to  treatment.  We  must  expect  a  wide  diver- 
gence of  opinion  until  such  knov/ledge  is  obtained,  disseminated,  and 
generally  credited.  I  refer  specifically  to  chronic  alcoholism,  or  con- 
firmed drunkenness,  disregarding  acute  alcoholic  intoxication,  which, 
from  a  medical  standpoint,  is  quite  clearly  understood.  Drunken- 
ness, as  we  are  now  considering  it,  implies  repeated  attacks  of  intoxi- 
cation due  to  the  ingestion  of  poisonous  quantities  of  alcohol.  For 
the  purposes  of  this  paper  this  definition  is  acceptable. 

There  are  two  widely  opposite  opinions  of  drunkenness : 

The  more  modem  conception  of  the  condition,  denoting  it  a  disease, 
has  too  often  been  accepted  without  proper  qualifications.  Opposed 
to  this  opinion  there  are  those  who  declare  that  drunkenness  is  a 
habit,  and  that  the  drunkard  purposely  invites  drunkenness,  a  con- 
dition which  he  could  prevent  if  he  so  desired.  The  believers  in  the 
theory  that  drunkenness  is  a  disease  declare  the  alcoholic  irresponsi- 
ble, and  demand  that  he  be  segregated,  and  be  compelled  to  submit  to 
enforced  detention  and  compulsory  abstinence.  The  adherents  to 
what  I  may  call  the  habit  theory,  who  believe  the  victim  of  drunken- 
ness to  be  a  slave  to  his  habit,  suggest  punishment  in  some  form  for 
the  offender  against  society. 

The  acceptance  of  either  one  of  these  theories  of  drunkenness  im- 
plies one  remedy — coercion ;   in  other  words,  a  suggestion   for  the 
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enforcement  of  punitive  measures.  Often  the  method  of  punish- 
ment meted  out  to  these  individuals  shows  considerable  originality 
and  variability  and  a  noticeable  lack  of  uniformity.  It  is  not  denied 
that  in  some  cases  such  a  method  has  been  efficacious,  but  it  is  ques- 
tioned whether  a  true  case  of  inebriety  has  ever  been  materially  or 
permanently  helped  by  such  a  practice.  The  futility  of  such  a 
method  has  long  been  recognized,  but  as  no  satisfactory  substitute 
has  been  offered  this  time-honored  custom  has  prevailed.  From  the 
sociological  point  of  view  many  of  the  problems  of  drunkenness 
have  been  thoroughly  studied.  The  sociologists  engaged  in  the  study 
of  drunkenness  have  seemed  to  appreciate  the  magnitude  of  the 
task,  and  have  gradually  accumulated  certain  facts  which  have  fur- 
nished them  with  admirable  working  capital.  My  association  with 
these  people  and  with  court  officials  has  shown  that  they  are 
anxiously  awaiting  more  light  on  the  medical  aspects  of  the  sub- 
ject. They  keenly  appreciate  that  without  the  aid  of  the  medical 
profession  drunkenness  must  remain  an  unsolved  problem.  It  is 
only  within  the  past  decade  that  the  physician- has  recognized  that 
the  studj^  of  the  inebriate  is  a  medico-social  study,  and  that  the 
problem  of  drunkenness  is  primarily  a  medical  problem  which  has 
heretofore  received  insufficient  attention. 

The  problem  of  contriving  a  practical  plan  for  the  prevention  and 
cure  of  inebriety  rightly  belongs  to  medicine,  as  its  correct  solution 
is,  first  of  all,  a  remedial  measure,  and,  secondly,  an  educational, 
along  the  lines  of  preventive  medicine. 

The  study  of  inebriety  begins  with  the  inebriate,  and  requires 
individualization  in  treatment  in  its  strictest  sense.  It  is  only  by 
intricate  analyses  of  the  individual  cases  that  we  can  appreciate  the 
true  personality  of  the  inebriate,  and  thus  can  correlate  the  data 
which  will  give  us  a  working  basis  and  a  rational  method  of  caring 
for  these  people  who  drink  to  their  detriment  and  destruction. 

R.  W.  Branthwaite  has  made  the  statement  that  every  alcohol  user 
may  be  placed  in  one  of  three  classes :  First,  those  who  drink  moder- 
ately ;  secondly,  those  who  drink  more  freely  than  is  consistent  with 
strict  moderation,  or  who  are  occasionally  intoxicated ;  thirdly,  those 
who  are  habitually  intoxicated,  or  are  subject  to  occasional  outbursts 
of  uncontrollable  drunkenness. 

The  same  author  believes  that  the  pathologic  inebriate  is  repre- 
sented approximately  as  somewhere  between  2  and  2.5  per  cent  of  all 
alcohol  users.  Such  an  authoritative  statement  prepares  the  way  for 
the  acceptance  of  the  author's  description  of  the  inebriate,  which  is 
as  follows : 

The  distinctive  characteristic  of  the  nmn  who  is  an  Inebriate  is  his  inability 
to  talie  alcohol  in  moderation,  despite  the  most  strenuous  effort  of  which  he  i» 
capable.  It  Is  a  psycho-neurotic  fault  that  Implies  defective  resisting  power  to 
the  action  of  alcohol  or  drugs.     It  is  possible  that  inebriety  may  be  acquired  by 
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long-continued  indulgence,  just  as  the  tubercular  disease  may  be  acquired  by 
long  exposure  to  chronic  infection,  or  a  brief  exjKtsure  to  an  exceedingly  virulent 
infection ;  but  it  is  more  properly  inherited  as  a  diathesis  in  most  cases,  re- 
maining latent  or  becoming  evident,  according  to  the  personal  habits  or  environ- 
ment of  the  individual. 

Observations  which  have  been  consistently  made  at  the  Massa- 
chusetts hospital  for  the  treatment  of  inebriates,  during  the  past  four 
years,  justify  us  in  corroborating  these  conclusions.  The  result  of 
our  experience  can  be  expressed  as  follows: 

1.  Inebriety  is  an  expression  of  nervous  weakness ;  founded  on  this 
weakness  is  a  habit  which  we  call  drunkenness. 

2.  The  antecedent  weakness  is  either  acquired  or  is  in  the  nature 
of  an  inborn  defect. 

3.  The  nature  of  this  nervous  weakness  is  as  yet  not  accurately  de- 
fined, but  it  appears  to  be  closely  allied  to  degeneracy,  and  related  to 
the  minor  functional  nervous  diseases. 

4.  The  inebriate  is,  as  it  were,  a  sum  total  of  his  personality  and 
the  symptoms  attributable  to  alcoholism. 

5.  Inebriety  should  be  considered  a  disease  in  the  sense  above  de- 
scribed. The  acceptance  of  this  theory  implies  responsibility  on  the 
part  of  the  inebriate,  although  it  admits  of  extenuating  circumstances. 

6.  There  is  no  known  drug  which  can  permanently  eradicate  the 
desire  for  drink. 

The  inebriate  is  a  personal  equation,  each  case  a  personal  problem, 
requiring  for  its  solution  individual  consideration  and  treatment. 
It  should  be  remembered  that  the  correct  and  ultimate  solution  of 
such  a  problem  rests  largely  with  the  patient,  who  by  his  own  efforts 
must  cooperate  in  the  educational  measures  carried  on  at  the  hos- 
pital. Any  correctional  measure  imposed  or  any  medical  treatment 
instituted,  if  it  is  finally  opposed  by  the  patient,  must  necessarily 
end  in  failure.  The  experience  of  those  who  are  concerned  in  the 
treatment  of  the  inebriate  is  overwhelmingly  in  favor  of  the  educa- 
tional system,  as  it  is  a  form  of  treatment  which  insures  cooperation 
between  the  patient  and  the  physician.  The  educational  system,  so 
called,  which  is  now  in  vogue  in  the  hospitals  of  Great  Britain, 
Australia,  Switzerland,  and  is  exclusively  in  use  in  the  State  hospital 
in  Massachusetts,  recognizes  that  there  is  no  known  drug  which  can 
permanently  eradicate  the  desire  for  alcoholic  stimulants.  These 
hospitals  rely  largely  for  treatment  upon  the  effects  of  pure  air,  good 
food,  abstinence  from  alcohol  and  drugs,  regular  hours,  and  out-of- 
door  skilled  labor.  Medicine  is  given  where  needed,  but  this  pro- 
gram, which  is  followed  in  the  best  prisons  as  well  as  in  the  hospitals, 
is  not  in  itself  sufficient  to  cure  the  pathologic  inebriate.  The  chief 
method  of  cure  for  inebriety  depends  upon  our  ability  to  cause  the 
patient  to  recognize  his  defect  and  by  strengthening  his  self-control 
to  cooperate  in  his  own  recovery. 


Keff.] 
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Two  years  ago  Massachusetts  instituted  a  medical  after-care  depart- 
ment, in  charge  of  a  physician  assisted  by  the  hospital  staff.  This 
out-patient  department  was  from  the  first  considered  an  integral  part 
of  the  hospital,  and  has  been  maintained  and  supported  by  the  hos- 
pital. The  physician  in  charge,  occasionally  assisted  by  the  hospital 
staff,  has  successfully  carried  out  its  provisions.  The  after-care 
department  has  proved  to  be  eminently  successful,  and  is  to  be  highly 
commended.  The  duties  of  this  department  have  been  gradually 
extended,  and  a  considerable  amount  of  out-patient  work  has  been 
accomplished.  This  medico-social  work  is  participated  in  by  every 
member  of  the  hospital  staff,  and  is  considered  as  supplementary  to 
the  educational  work  carried  on  at  the  hospital. 

My  knowledge  of  the  countries,  cities,  and  towns  which  have  pro- 
vided accommodations  for  the  care  of  inebriates  would  indicate  that 
the  benefits  derived  from  such  care  would  have  been  enhanced  if  it 
had  been  possible  to  have  carried  out  a  more  thorough  differentiation 
of  cases,  which  would  have  allowed  for  a  better  segregation  of  the 
types.  To  secure  such  segregation  or  appropriate  grouping  of  cases 
and  institutional  care  there  is  one  system  which  is  distinctive  and 
which  appears  to  be  eminently  practical.  I  refer  to  colonization, 
which  offers  peculiar  advantages  for  the  treatment  of  the  inebriate. 
In  order  to  establish  a  colony  system  for  the  purpose  of  caring  for 
the  inebriate  it  is  essential  that  a  large  area  of  land  be  secured  which 
will  allow  for  a  cottage  grouping,  and  which  Avill  also  provide  sufl&- 
cient  farm  land  so  that  a  proportionate  area  can  be  allotted  to  each 
group;  with  the  single  exception  of  one,  a  small  terminal  custodial 
group,  composed  of  recidivists.  For  the  purpose  of  carrying  out  the 
educational  scheme,  and  for  the  individualization  of  the  patients,  each 
cottage  should  be  considered  a  unit,  and,  if  possible,  this  unit  scheme 
should  be  carried  out  to  the  minutest  detail.  Necessarily,  such  a  plan 
must  allow  for  receiving  wards,  where  the  differentiation  of  the  cases 
should  be  made  before  the  patients  are  placed  in  the  respective  cot- 
tage groups,  a  hospital  building  for  those  physically  ill  or  incapaci- 
tated, and  service  buildings,  to  secure  concentrated  business  adminis- 
tration. With  the  exception  of  the  receiving  ward,  the  hospital  build- 
ing and  service  buildings,  which  constitute  an  administration  group, 
all  the  buildings  should  be  detached  and  administered  as  units.  In 
this  way  the  association  of  types  can  be  reduced  to  a  minimum.  Cen- 
tralization is  to  be  avoided,  as  far  as  is  practicable,  as  it  defeats  the 
purpose  of  the  plan. 

It  should  be  understood  that  the  system  above  described  refers  more 
particularly  to  the  case  which  is  susceptible  to  hospital  measures. 
The  case  which  has  been  repeatedly  tried  out  and  has,  by  reason  of  its 
chronicity  and  consequent  moral  deterioration,  proved  to  belong  to 
the  custodial  class^  should  be  cared  for  in  larger  units  and  with  a 
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lessened  expenditure.  The  size  of  the  unit  is  a  matter  of  importance. 
A  larger  unit  than  15  to  a  cottage  in  the  hospital  group  is  not  recom- 
mended. On  the  other  hand,  the  custodial  unit  could  be  safely  con- 
sidered to  be  25,  A  larger  number  in  either  group  will  be  found  to 
sei'iously  interfere  with  the  individualization  of  the  patient,  which  is 
the  keynote  of  our  treatment.  The  quality  or  character  of  the  unit 
is  an  important  consideration;  it  embodies  environment  suitable  to 
temperamental  characteristics,  and  necessarily  includes  a  consideration 
of  the  patient's  social  status,  his  former  mode  of  living,  and  the  results 
anticipated  and  desired  from  educational  treatment. 

The  natural  criticism  to  a  colonization  scheme,  as  above  outlined, 
would  be  the  considerable  expense  involved.  This  criticism  can  be 
met  by  asserting  that  such  an  expense  will  be  saved  many  times  over. 
It  is  certainly  cheaper  to  cure  an  inebriate  or  care  for  him  as  above 
planned  than  to  pay  for  his  constantly  accumulating  expense  from 
repeated  sentences  to  jails  and  houses  of  correction.  Again,  it  is 
well  to  remember  that  in  a  well-organized  colony  for  inebriates  the 
greater  part  of  the  construction  and  repair  work  can  be  accomplished 
by  patient  labor.  Another  source  of  revenue  which  would  materially 
lower  the  per  capita  cost  would  be  the  sale  of  the  excess  farm  products 
which  w^ould  be  procured  largely  through  unpaid  labor. 

Massachusetts  has  had  for  20  years  an  institution  for  the  treatment 
of  inebriety.  Those  in  charge,  realizing  the  greater  needs  of  exten- 
sion of  treatment  and  the  defects  of  the  present  hospital,  have  secured 
legislative  action  and  have  been  granted  appropriations  which  have 
allowed  for  the  purchase  of  land  and  will  allow  for  the  erection  of 
buildings  for  the  care  of  both  the  hospital,  or  hopeful,  case  and  the 
recidivist,  who  properly  belongs  in  the  custodial  group.  The  most 
obvious  needs  for  the  proper  constructive  treatment  of  the  inebriate 
are  as  follows : 

1.  Sufficient  land  for  agricultural  development. 

2.  Sufficient  accommodations  for  industrial  training  and  workshops. 

3.  An  opportunity  for  segregation  of  the  diverse  types. 

4.  An  opportunity  for  the  treatment  of  both  sexes. 
Remembering  these  needs,  land  was  purchased  during  the  year 

1911.  The  tract  comprises  approximately  1,000  acres  of  both  cleared 
and  wooded  land.  The  site  is  made  up  of  hills  and  lowlands,  allow- 
ing for  natural  building  sites,  and  affords  sites  for  farms  and  agri- 
cultural development.  Such  farmhouses  on  this  land  as  are  available 
for  patients  have  been  in  use  during  the  past  year.  The  experience 
of  Massachusetts  justifies  us  in  declaring  that  the  colonization 
of  the  inebriate  and  drug  habitue,  as  thus  far  practiced,  is  elastic 
and  permits  of  differentiation,  segregation,  and  individualization, 
which  are  essential  factors  in  cari-ying  out  the  proposed  plan.    As 
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a  necessary  adjunct  to  this  scheme,  particular  mention  should  be 
made  of  the  Massachusetts  State  Farm,  which  has  for  a  considerable 
period  of  time  successfully  cared  for  cases  of  drunkenness  sent  there 
by  the  courts  on  indeterminate  sentence.  Attention  is  called  particu- 
larly to  the  State  probation  commission,  which  by  its  hearty  coop- 
eration will  send  a  considerable  number  of  cases  to  the  colonies.  It 
is  intended  that  the  new  hospital  shall  care  for  noncriminal  cases  of 
drunkenness,  and  that  the  State  farm,  as  heretofore,  shall  receive 
criminal  cases  of  drunkenness  and  in  addition  those  cases  which  do 
not  submit  to  the  discipline  of  the  hospital.  It  is  believed  that  this 
system  will  be  retroactive ;  that  it  will  successfully  care  for  all  cases 
of  drunkenness  which  are  brought  before  our  courts  for  arraignment 
and  will  also  offer  ready  help  to  the  man  who  on  his  own  initiative 
invites  treatment  for  his  weakness.  The  male  department  of  the 
new  hospital  in  process  of  erection  will  receive,  first,  patients  who 
come  voluntarily  or  who  are  committed  upon  application  by  the  court 
under  the  existing  law;  second,  young  habitual  drinkers,  placed  on 
probation  by  the  court  on  condition  that  they  spend  a  specified  period 
at  the  hospital;  third,  suitable  cases  transferred  on  parole  from 
the  detention  colonj^  The  department  for  women  would  receive, 
first,  patients  who  come  voluntarily  or  are  committed  on  application; 
second,  cases  placed  on  probation  by  the  court  on  condition  that  they 
spend  a  specified  period  at  the  hospital. 

The  detention  or  custodial  colony,  widely  separated  from  the  hos- 
pital colony,  would  receive  noncriminal  habitual  drunkards  from  the 
courts  on  indeterminate  sentence  or  commitment. 

The  commitment  of  a  case  of  drunkenness  to  the  hospital  removes 
the  stigma  of  a  prison  sentence,  thus  insuring  the  cooperation  of  the 
patient,  if  this  be  possible,  and  relieving  his  family  of  the  disgrace 
which  necessarily  follows  a  prison  sentence. 

It  is  believed  that  this  plan  for  the  colonization  of  noncriminal 
cases  of  drunkenness,  with  proper  segregation  of  the  types,  will 
facilitate  the  study  of  contrasts  in  cases,  and,  by  furnishing  oppor- 
tunity for  scientific  study,  will  contribute  to  medicine  and  society 
new  and  important  knowledge  for  the  better  study  of  the  problems  of 
drunkenness. 


THE  PREVENTION   OF   INEBRIETY:   COMMITNITY   ACTION. 
Mr.  Robert  A.  Woods.  South  End  House,  Boston,  Mass. 

Alcoholism  has  been  thought  of  almost  universally  as  a  weird, 
inscrutable,  disconnected  phenomenon,  coming  into  human  life  as  by 
a  curse,  and  to  be  eliminated,  if  at  all,  only  by  a  curse  of  still  greater 
destructive  power. 
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The  view  of  many  medical  men  seems  to  differ  from  this  popular 
conception  merely  in  their  refusal  to  believe  that  any  such  over- 
mastering curse  can  be  invoked.  But  medical  science  is  now  begin- 
ning to  tell  us  that  inebriety  is  simply  an  accentuated  projection 
(reacting  upon  itself)  of  a  morbid  state  of  body  and,  particularly,  of 
mind ;  an  artificially  heightened  outcome  of  a  complexity  of  disturbed 
functions  which  reach  in  subtle  and  endless  detail  through  the  entire 
physical  and  mental  organism. 

The  new  profession  of  the  social  worker,  as  to  this  tragic  matter, 
is  also  much  behind  the  conclusions  of  social  science  and  the  practical 
logic  of  its  own  labors  in  allied  fields.  Alcoholism,  as  contrasted  with 
all  other  community  problems,  is  viewed  as  having  an  essentially 
extraneous  origin ;  as  if  some  evil  divinity  had  thrown  vitriol  in  the 
face  of  humanity ;  as  if  not  only  alcohol  but  alcoholism  in  its  relation 
to  the  human  organism,  individual  and  social,  resembled  an  extrinsic 
chemical  rather  than  an  intrinsic  biological  influence ;  and,  therefore, 
while  certain  scattered  precautions  may  be  and  should  be  taken,  cer- 
tain casual  remedial  action  sought,  there  is  not  much  to  be  hoped  for 
until  the  race  can  contrive,  through  centuries  of  general  progress,  to 
attain  wisdom  and  power  sufficient  to  escape  this  unintelligible  and 
unassailable  foe. 

Medical  practice  has  begun  to  emerge  from  a  point  of  view  with 
regard  to  alcoholism  which  was  essentially  the  same  as  that  which 
was  held  a  century  ago  with  regard  to  insanity.  Social  science,  in- 
cluding public  medicine,  must  now  very  determinedly  lay  aside  an 
attitude  toward  alcoholism  which  closely  resembles  the  conception  of 
the  plague  which  came  down  from  the  Middle  Ages.  The  plague 
was  called  the  "  act  of  God."  Measures  of  prevention  were  not  devel- 
oped, because  they  were  considered  beside  the  mark,  and  even  impious. 
Through  the  combination  of  forces  and  methods  which  this  congress 
represents  the  plague  has  to  all  intents  and  purposes  been  abolished. 
The  methods  of  the  twentieth  century  science  of  social  hygiene — con- 
fident, adventurous,  exhaustive  diagnosis  of  community  conditons, 
and  as  confident,  adventurous^  exhaustive  treatment  specifically  di- 
rected at  every  turn  to  meet  the  indication  of  the  diagnosis  in  terms 
•of  community  action — dealing  with  the  origin  and  processes  of  every 
injurious  social  inducement,  and  ingeniously  manipulating  every  con- 
ceivable preventive  or  protective  social  resource — these  things  will 
bring  in  an  entirely  new  stage  of  hope  for  the  not  distant  disintegra- 
tion and  dissolution  of  the  physical  and  moral  scourge  of  alcoholism. 

A  thoroughgoing  community  system  of  prenatal  care  and  instruc- 
tion of  mothers  in  the  nurture  of  infants  will,  in  any  neighborhood, 
bring  into  the  kindergarten  an  obviously  better  type  of  child  than 
came  from  the  same  families  four  years  before.  Medical  inspection, 
associated  with  nursing  care,  in  the  public  schools  will  mean  that  the 
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entire  mass  of  the  children  in  a  community  will,  as  it  were,  be  passed 
through  a  hopper  and  will  come  out  cleansed  of  that  list  of  easily  re- 
movable physical  handicaps  of  eye,  nose,  teeth,  and  throat,  which  for 
earlier  generations  have  meant  a  steadily  growing  repression  of 
vitality  and  power  of  resistance.  The  establishment  and  progressive 
administration  of  public  baths,  gymnasia,  and  playgrounds,  with  the 
provision  of  substantial  yearly  country  vacations  for  every  city  child 
will,  as  experience  clearly  proves,  bring  the  adolescents  of  a  com- 
munity on  into  maturity  upon  an  unmistakably  higher  physical  and 
moral  plane. 

The  intimate  connection  of  alcohol  with  recreative  association  con- 
stitutes one  of  the  chief  sources  of  its  power.  This  evil  complication, 
once  established,  is  only  veiy  slowly  disentangled.  The  so-called 
substitutes  for  the  saloon  will  not  draw  away  those  for  whom  the 
infusion  of  alcohol  into  sociability  has  become  an  ingrained  passion. 
But  the  many  forms  of  intelligently  directed  association  among  the 
young — in  which  the  teacher  and  leader  acquires  telling  influence  by 
keen  and  intimate  participation  with  his  pupils — are  creating  a 
definite  self-respecting  recoil  from  any  beginning  of  saloon  com- 
panionships. It  is  impossible  to  estimate  the  value  of  a  social  "senti- 
ment  of  this  type. 

Every  phase  of  formal  and  of  informal  education  needs  more  than 
ever  to  be  charged  with  the  wise  impartation  of  ethical  principle  and 
ethical  sentiment  as  a  buoying  power  to  keep  young  men  above  those 
states  of  mind  in  which  alcohol  has  its  most  seductive  appeal.  The 
minds  of  our  youth  should  be  supplied  with  the  antitoxin  of  sane 
and  clear  information  about  alcohol.  There  is,  also,  very  much  to  be 
expected  from  the  growing  movement  for  sound  instruction  in  sex 
hygiene;  this  on  account  of  the  strong  evidence  to  show  that  sex 
perversion  and  alcoholism  pursue  each  other  in  a  literally  vicious 
circle. 

The  rapid  extension  of  industrial  training  is  of  high  value  in 
establishing  from  childhood  a  better  balance  of  mind  and  tempera- 
ment by  bringing  to  the  surface  powers  and  interests  which  would 
otherwise  remain  quiescent  or  even  become  an  internal  disturbing 
force,  by  integrating  the  young  person  at  a  much  earlier  age  with  the 
concrete  demands  and  opportunities  of  life,  and  by  creating  a  true 
basis  for  judging  between  the  productive  and  destructive  tendencies 
in  one's  nature. 

There  is  substantial  evidence  to  prove  that  an  advancing  wage 
standard,  a  shorter  working  day,  an  ample  and  better-prepared 
dietary,  and  a  home  with  adequate  space,  light,  and  air  conduce 
specifically  to  a  temperate  life.  Twenty-five  years  ago  it  was  often 
urged  that  the  granting  of  the  laborer's  demands  would  mean  only 
so  much  more  time  and  money  to  be  spent  at  the  saloon.  To-day  no 
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one  refers  to  that  gloomy  prediction.  It  is  becoming  a  commonplace 
that  better  opportunities  in  life  distinctly  tend  to  protect  the  work- 
man from  alcoholic  allurement. 

It  is  an  obvious  fact  that  to-day  in  many  forms  of  industry  and 
trade  men  are  compelled  to  choose  between  indulgence  in  liquor  and 
success  in  their  vocation ;  while  the  complexity  and  intensity  of  busi- 
ness is  each  year,  by  practical  test,  in  constantly  increasing  instances 
leading  to  the  elimination  of  the  alcoholic  habit.  It  is  well  known 
that  a  large  proportion  of  practical  politicians,  including  those  with- 
out standards  of  public  morality,  are  total  abstainers.  Trade-union 
leaders  are  held  more  and  more  strictly  by  their  following  to  a  life  of 
sobriety  under  the  very  practical  consideration  that,  unless  their 
heads  are  clear,  the  leaders  can  not  hold  up  labor  interests  against 
employers  and  their  attorneys. 

Practical  moralists  in  ever-increasing  numbers  are  counting  in  the 
element  of  risk  to  one's  self  and  to  others  as  easily  sweeping  away  the 
thin  margin  of  utility  or  permissibility  to  which  recent  medical  con- 
clusions limit  the  use  of  alcoholic  beverages.  It  is  thus,  with  grow- 
ing assurance,  that  the  doctrine  of  total  abstinence  is  being  carried 
through  all  the  channels  of  systematic  education,  of  recreative  asso- 
ciation, and  of  religious  loyalty.  The  Roman  Catholic  Church  has 
shown  markedly  encouraging  progress  in  temperance  propaganda 
directly  through  its  total-abstinence  organization  and  indirectly 
through  a  very  numerous  society  pledged  to  purity  of  speech. 

The  development  of  the  scientific  medical  study  and  treatment  of 
inebriety,  in  both  its  personal  and  community  bearings,  is  disclosing 
important  principles  which  in  due  time  can  be  applied  to  preven- 
tive effect  in  connection  with  all  phases  of  work  for  social  betterment. 
That  the  secret  of  most  cases  of  inebriety  is  in  disturbed  emotional 
states,  associated  nearly  always  with  disarranged  social  relations, 
indicates  the  great  preventive  value  of  those  intimate,  sympathetic 
contacts  in  the  home  and  in  the  local  community  which  are  estab- 
lished by  workers  connected  with  churches,  organized  charities,  set- 
tlement houses,  and  nursing  associations.  It  is  to  be  expected  that  the 
time  will  soon  come  when  the  precise  types  of  disturbance  which  are 
likely  to  lead  to  alcoholism  or  other  forms  of  degeneracy  will,  par- 
ticularly through  the  agency  of  the  public  schools,  be  accurately  and 
systematically  detected  and  eliminated  during  childhood  and 
adolescence. 

In  the  various  forms  of  friendly  association  among  the  well  to  do, 
including  the  clubs  of  business  and  professional  men,  there  is  ample 
reason  to  believe  that  the  increase  in  the  consumption  of  liquor, 
which  was  noticeable  as  recently  as  10  years  ago,  has  received  a  dis- 
tinct setback.  This  in  part  on  account  of  the  increasing  practical 
conclusions  that  come  out  of  business  experience,  but  probably  even 
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more  largely  from  the  very  marked  shifting  of  medical  opinion  in  the 
direction  of  complete  abstinence  or  very  marked  moderation. 

The  segregation  of  inebriates  in  special  public  hospitals,  for  tem- 
porary treatment  or  permanent  custodial  care,  is,  from  the  com- 
munity point  of  view,  a  preventive  as  well  as  a  remedial  measure. 
Alcoholics  are  very  commonly  possessed  with  the  desire  to  get  others 
to  drink.  They  are  serious  sources  of  moral  contagion.  Another 
phase  of  institutional  progress,  which  will  also  constitute  an  impor- 
tant preventive  influence,  is  the  identification  and  segregation  of  the 
feeble-minded,  who  undoubtedly  go  to  make  a  substantial  proportion 
of  the  alcoholics. 

The  ever-growing  sense  of  the  needless  w^aste  of  life  and  power 
through  disease,  accompanying  the  triumphant  progress  of  medical 
science  in  checking  that  waste,  is  bringing  about  a  truer  valuation  of 
the  damage  done  bj'-  alcoholism,  and  a  more  unqualified  purpose  to 
reach,  somewhat  as  the  sources  of  the  great  bacterial  diseases  are 
reached,  the  seed  germs  of  this  disease,  figuratively  speaking,  and 
all  that  make  them  thrive.  The  whole  matter  has  become  at  once 
more  challenging  and  more  tangible,  as  drunkenness  itself  has  come 
to  be  classed  as,  in  many  senses,  a  disease  rather  than  o  mere  vice, 
and  as  it  has  been  more  clearly  brought  out  as  so  largely  opening  the 
way  to  the  two  great  human  woes  upon  which  medical  science  is  now 
so  keenly  turning  its  inescapable  eyes.  I  refer  to  venereal  disease  and 
insanity.  These  considerations  must  greatly  strengthen  the  contribut- 
ing interest  in  the  movement  against  alcoholism  among  the  medical 
profession  and  among  trained  social  workers. 

Experience  in  the  great  community  campaigns  against  tuberculosis, 
yellow  fever,  and  hookworm  disease,  indicates  not  only  that  evei^ 
ingenious  precaution  must  be  taken  to  secure  a  sound  state  of  in- 
ternal vitality  and  proper  ordering  of  the  general  environment  by 
way  of  effective  prophylactic  policy,  but  that,  if  necessary,  whole 
communities  must  be  turned  inside  out  in  order  minutely  and  exr 
haustively  to  disinfect  all  the  sources  from  which  the  actual  pro- 
voking unit  of  disease  comes.  A  study  of  the  prevention  of  in- 
ebriety is  far  from  following  the  beacon  light  of  science  if  it  stop 
short  of  any  of  the  stages  that  may  be  necessary  in  the  mighty  task 
of  eliminating  all  injurious  dissemination  of  alcohol. 

The  regulation  and  restriction  of  the  liquor  trade  is  based  on 
deeply  established  principles  of  government  and  upon  long  experi- 
ence. As  a  general  policy  it  is  to-day  reenforced  by  the  increasing 
governmental  tendency  to  control  various  forms  of  more  or  less 
unserviceable  business  in  the  interest  of  the  public  as  a  whole,  and 
without  regard  to  the  choice  of  the  individual.  Recent  legislation 
against  impure  food  and  patent  medicines  is  indirectly  serving  to 
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push  forward  the  intrenchments  of  the  movement  for  temperance 
legislation. 

In  communities  where  the  saloon  is  and  for  long  will  be  firmly 
established,  especially  in  large  cities,  we  must  learn  to  look  upon 
it  not  as  a  crude,  amorphous  institution,  but  as  an  intricate,  com- 
plicated system  of  varied  and  diverse  functions.  All  of  this  func- 
tionizing  of  the  saloon  business  must  be  patiently  studied  and  dealt 
with  in  detail.  Among  the  steps  that  have  either  proved  their  value 
or  offer  good  prospects  of  limiting  the  saloon  as  a  producing  source 
of  inebriety  are:  the  limitation  of  the  number  of  licensed  places; 
the  placing  of  saloons  apart  from  the  homes  of  the  poor;  no  sales 
on  Sundays  and  holidays ;  the  forbidding  of  sales  to  minors,  to  men 
under  the  influence  of  liquor,  and  to  habitual  inebriates;  the  aboli- 
tion of  the  treating  custom;  the  removal  of  all  special  attractions, 
such  as  free  food,  music,  and  games ;  the  removal  of  all  screens  from 
ealoon  windows. 

The  State  of  Massachusetts  forbids  the  sale  of  liquor  by  the  bottle 
in  places  where  it  is  sold  by  the  glass,  in  this  way  preventing  the 
man  slightly  under  the  influence  of  liquor  from  receiving  at  once  a 
quantity  sufficient  to  produce  extreme  and  continued  intoxication. 
A  proposal  is  under  serious  consideration,  both  in  England  and  in 
this  country,  to  delay  the  opening  of  saloons  in  the  morning  until  after 
the  entire  labor  force  of  the  community  has  gone  to  work.^  A  bill 
including  this  principle,  applying  to  the  District  of  Columbia,  was 
before  the  last  Congress,  and  received  the  approval  of  the  Senate. 
Evidence  as  to  the  time  of  day  in  which  industrial  accidents  occur 
strongly  suggests  the  influence  of  alcohol  taken  just  before  the  work 
period  begins. 

Careful  and  detailed  merchandizing  analysis  of  the  liquor  trade, 
and  its  regulation  on  that  basis,  means,  on  the  economic  side,  the 
carrying  out  of  the  logic  of  our  various  commissions  for  the  specific 
administrative  control  of  all  forms  of  business  conducted  under 
public  franchise.  The  last  great  step  in  this  direction  in  the  United 
States  had  to  do  with  a  penetrating  and  drastic  rearrangement  of  the 
life-insurance  business.  It  is  entirely  reasonable  that  the  liquor 
trade,  which  bears  almost,  if  not  quite,  as  vitally  upon  personal  and 
family  welfare  throughout  the  Nation,  should  be  the  next  to  be  thus 
radiated  with  the  light  of  publicity  and  reorganized  in  the  public 
interest.  It  is  the  almost  universal  fixed  idea  of  the  liquor  licensing 
authorities  that  their  function  of  community  protection  refers  only  to 
the  most  extreme  and  obvious  violations  of  the  law.  The  principle 
must  be  established  that  they  exist  to  promote  the  interests  of  the 
community  in  every  positive  way  which  the  law  will  allow. 

It  is  a  curious  anomaly  that  though  in  many  communities  liquor 
licensees  are  forbidden,  under  heavy  penalties,  to  sell  to  a  man  under 


Woods.]         PREVENTION   OF   INEBRIETY:   COMMUNITY  ACTION.  523 

the  influence  of  liquor,  those  same  communities  report  each  year 
thousands  of  persons  whose  drunkenness  was  so  extreme  that  it  Was 
necessary  to  arrest  them  on  the  streets.  In  the  great  majority  of  such 
cases  the  person  must  obviously  have  been  under  the  influence  of 
liquor  when  he  was  sold  the  last  glass.  May  the  time  not  come  when 
our  licensing  boards  will  learn  how  to  hold  the  liquor  business  re- 
sponsible for  injuries  done  to  individuals  and  to  the  public,  precisely 
as  all  other  publicly  licensed  forms  of  business  are  held  ? 

Such  a  change  of  front  might  give  to  our  great  city  communities 
some  of  the  advantages  which  are  claimed  for  the  system  of  the 
municipal  ownership  and  administration  of  the  liquor  traffic.  The 
two  considerations  which  appeal  to  many  in  favor  of  this  system  are 
that  it  removes  from  the  liquor  seller  the  inducement  to  sell  to  his 
customer  any  more  liquor  than  the  customer  himself  was  moved  to 
ask  for  and  that  it  eliminates  the  corrupting  influence  of  the  liquor 
business  from  our  political  and  commercial  life.  It  seems  entirely 
likely  that,  with  46  Commonwealths  all  experimenting  in  social  legis- 
lation, the  public-management  system  will  receive  a  substantial 
further  trial  in  this  country. 

The  recent  vast  extension  of  the  movement  for  State  and  local 
prohibition  in  the  United  States  represents  a  most  impressive  growth 
of  the  conviction  that  the  social  and  moral  dangers  of  intemperance 
must  at  any  cost  be  comprehensively  reached  and  intercepted.  There 
is  substantial  agreement  among  disinterested  citizens  throughout  the 
country  that,  outside  of  the  large  cities,  local  prohibition,  preferably 
by  towns,  is  sound  public  policy,  and  is  justifying  itself  in  its  preven- 
tive, if  not  in  its  corrective,  results.  As  to  States  where  prohibition 
is  at  present  in  force  there  is  among  good  citizens  a  divergence  of 
opinion.  The  basis  of  doubt  refers  chiefly  to  city  conditions  in  these 
States;  and  it  seems  likely  that  we  shall  see,  in  some  of  these  States 
having  cities  of  substantial  size,  a  concession  in  favor  of  a  sj^stem  of 
licensed  regulation  of  the  sort  just  outlined  for  these  cities.  The  con- 
tention that  prohibition  should  not  exist  unless  the  law  can  be  quite 
fully  enforced  is  most  strongly  urged  by  the  liquor  interests,  which 
are,  as  a  matter  of  fact,  actively  involved  with  the  violation  of  pro- 
hibition laAvs  of  all  sorts.  ^Vliat  chiefly  concerns  them  is  that,  in  pro- 
hibition territory,  as  a  rule,  a  distinctly  less  amount  of  liquor  is  sold 
than  under  license. 

The  intrenched  political  influence  of  the  liquor  trade  stands  over 
against  a  steadily  growing  movement  among  the  voters  toward  its 
closer  and  closer  restriction.  One  of  the  new  and  most  significant 
facts  in  American  politics  to-day  is  the  silent,  desperate  rush  of  the 
nationally  organized  liquor  interests  into  one  State  after  another  to 
prevent  the  large  increase  of  the  voting  power  against  them  which 
will  come  with  woman  suffrage.    This  tendency  toward  the  reenforce- 
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ment  in  the  electorate  of  the  vote  for  the  drastic  restriction  of  the 
liquor  trade  will  undoubtedly  bring  in  a  new  phase  of  the  movement 
for  prohibition.  In  this  new  phase  scientific  men  will  play  a  signifi- 
cant part.  A  year  ago  a  petition  was  submitted  to  the  voters  of  the 
State  of  Maine  urging  that  the  experiment  of  State  prohibition  should 
be  steadfastly  continued.  This  petition  was  signed  by  some  hundreds 
of  men  of  the  highest  academic  authority  and  the  highest  professional 
reputation  in  various  branches  of  physical,  medical,  and  social  science 
in  Europe  and  America.  This  petition  is  not  mentioned  for  the  sake 
of  urging  the  claims  of  prohibition,  but  to  show  that  men  of  science 
are  already  reversing  their  judgment  that  it  is  inconsistent  with  their 
attitude  toward  the  fact  of  life  to  participate  actively  in  the  efforts 
for  the  social  control  of  alcohol. 

The  science  of  medicine  has  long  included  a  department  of  medical 
jurisprudence.  Public  medicine  axiomatically  involves  legislation 
and  the  administration  of  law  in  the  interest  of  the  public  health. 
The  widespread,  deeply  rooted,  and  continuous  social  epidemic  of 
alcoholism  can  offer  no  exception.  The  fact  that,  as  a  field  for  public 
medicine,  it  has  been  quack-infested  can  not  be  a  deterrent;  and  the 
great  profession,  which  has  furnished  its  willing  martyrs  in  the 
contest  with  every  other  form  of  widely  prevalent  human  ill,  will 
surely  not  hesitate  in  the  honest,  penetrating,  exhaustive  attack, 
because  there  are  conflicting  phases  of  clouded  and  prejudiced  public 
sentiment  to  be  invaded,  and  because  the  specific  toxin  of  the  disease, 
instead  of  propagating  itself,  has  its  destructive  power  everywhere 
strangely  reenforced  by  an  inconscionable  human  instrumentality, 
the  subtle,  pervasive  ingenuity,  and  the  fanatically  self-seeking  pur- 
pose of  a  great,  nationally  organized  business  enterprise. 

1  This  principle  has  recently  been  adopted  in  Birmingham,  England. 


GARDEN   CITIES. 

Gbobges  Benoit-Levy,  General  Secretary  French  Garden-City  and  Town- 
Planning  Association,  Paris,  France. 

Under  such  a  title,  Mrs.  Esther  Matson,  one  of  the  American  women 
most  prominent  in  civic  betterment,  wrote  in  the  American  City : 

Pliillips  Broolss  once  said:  "The  Bible  shows  how  the  world  progresses.  It 
begins  with  a  garden,  but  ends  with  a  holy  city." 

Were  he  living  to-day  he  would  doubtless  lend  a  helping  hand  to  the  world- 
wide interest  in  creating  better  cities  on  this  our  earth.  Possibly  he  would 
then  paraphrase  his  own  sentence  to  the  effect  that  human  progi'ess  begins  with 
a  garden  but  culminates  in  a  garden  city. 

Wliatever  road  the  social  refonner  or  the  public  hygienist  follows, 
he  is  bound  to  come  back  to  garden  cities,  which  typify  the  most 
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sanitary  arrangements  of  life,  either  from  a  material  or  a  moral  point 
of  view. 

"We  know  by  experience  that  in  most  of  our  old  cities  in  Europe  the 
problems  of  microbiology',  of  hygienic  physiology,  of  disposal  of 
sewage  and  wastes,  of  hygiene  of  infancy  and  childhood,  and,  in  one 
word,  of  the  multiple  questions  which  are  on  the  program  of  this 
congress,  are  met  with  the  greatest  difficulty,  owing  to  the  anarchic 
way  our  towns  have  grown  up. 

We  can  not  change  the  past,  we  can  not  burn  out  our  old  towns; 
we  may  improve  them  from  time  to  time  as  opportunity  arises,  but 
our  most  sacred  duty  is  to  prevent  for  the  future  such  a  devilish  dis- 
order. 

Let  us,  first  of  all,  make  the  new  parts  of  our  towns,  the  suburbs 
and  the  new  cities  of  our  lands,  on  such  plans  that  we  may  have 
garden  suburbs  and  garden  cities.  Forest  Hill,  of  the  Russell  Sage 
foundation  in  Long  Island,  or  Forest  Hills  laid  out  by  Pope  and 
Kilham  in  Massachusetts,  in  the  United  States,  and  Hampstead,  in 
England,  give  a  fair  idea  of  what  a  garden  suburb  is.  In  Letchworth 
(Hertfordshire)  we  are  able  to  appreciate  what  a  model  community 
built  "  with  a  purpose  "  means  in  health  and  in  prosperity.  Think 
of  it !  One  hour  from  London,  on  land  which  seven  years  ago  was 
nothing  but  green  pasture,  stands  now  Garden  City,  with  thousands 
of  homes,  with  40  absolutely  smokeless  factories,  and  with  an  inten- 
sive civic  life.  The  reward  of  a  city  built  with  a  plan  is  an  infant 
mortality  not  exceeding  38  per  1,000  and  a  general  mortality  a  little 
less  than  5  per  1,000. 

May  it  be  also  mentioned  that  at  Garden  City  there  is  no  house 
of  more  than  two  stories,  each  of  them  surrounded  by  a  garden. 
As  has  been  forcibly  demonstrated  in  previous  congresses  by  M.  M. 
Rey  and  Aldridge,  "  The  best  way  to  avoid  the  slums  is  to  prohibit 
the  tenement."  In  planning  ahead  let  us  build  our  cities  with  cot- 
tages, with  homes,  and  not  with  barracks. 

I  am  not  going  to  undertake  the  description  of  Garden  City,  which 
is  already  well  known,  and  to  which  I  have  devoted  a  book  of  300 
pages,^  but  I  will  call  the  attention  of  the  congress  to  a  fact  of  minor 
importance  for  the  world,  but  of  great  significance  for  my  own 
country — the  building  on  modern  lines  of  a  model  industrial  com- 
munity in  the  north  of  France. 

For  many  years  past  French  manufacturers  haye  concerned  them- 
selves with  the  building  of  sanitary  houses  for  their  workingmen, 
and  at  that  point  of  view  a  splendid  philanthropic  result  has  been 
accomplished  in  our  country.  As  I  do  not  speak  now  before  a  con- 
gress of  philanthropists,  but  of  scientists,  I  will  limit  myself  to  the 
description  of  the  new  industrial  community  built  by  the  mining 
company  of  Dourges,  because  if  there  are  philanthropic  motives  in 
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the  creation  of  it,  there  is  a  scientific  method  in  its  planning  which 
can  be  set  up  as  an  example. 

Dourges,  as  we  call  it,  is  an  ensemble  of  elegant  and  harmonious 
curves  of  streets  planted  with  trees  and  bordered  with  turf,  of  cot- 
tages of  various  hues,  which  give  an  impression  of  freshness,  of 
health,  and  gaiety.  In  the  arrangement  of  the  village  the  points  of 
the  compass  have  been  taken  into  account,  so  that  each  cottage  has  as 
much  sunlight  as  possible. 

Let  us  look  at  one  of  the  village  streets.  Here  is  a  road  5  meters 
wide,  with  two  sidewalks,  each  3.5  meters  in  width,  of  which  1.5 
meters  are  macadam  and  2  meters  turf;  the  boundary  line  between 
the  sidewalk  and  the  front  garden  is  not  marked  by  fences  or  rail- 
ings, but  by  borders  of  flowers ;  the  front  gardens  are  about  4  meters 
in  depth.  This  makes,  therefore,  an  avenue  about  20  meters  wide 
between  the  houses,  planted  throughout  its  length  with  trees,  acacias, 
plane  trees,  and  sycamores.  From  point  to  point  at  the  cross- 
roads the  eye  is  charmed  by  groups  of  ash  trees,  evergreens,  or  rose- 
bushes. In  the  rear  of  each  cottage  is  a  garden  covering  about  a 
tenth  of  an  acre. 

The  builders  of  the  model  village  of  Dourges  have  tried  to  retain 
the  influence  of  the  form,  the  picturesqueness,  of  the  old  French  vil- 
lage, and  at  the  same  time  to  profit  by  the  hygienic  and  sanitary 
ideas  of  the  modern  city. 

The  cottages. — The  cost  of  the  charming  cottages  varies  from 
$840  to  $900.  The  walls  are  built  of  country-made  bricks,  joined 
by  white  cement;  they  are  35  centimeters  thick.  The  corners  are  of 
artificial  stone  made  of  the  same  clay.  We  see  that  simply  by  join- 
ing the  bricks  with  this  white  mortar  and  decorating  them  in  different 
colors  a  varied  effect  is  obtained  with  little  change  of  plan.  In  the 
interior  the  walls,  instead  of  being  papered  in  bad  taste,  are  tinted 
in  gay  tones  at  very  little  expense,  and  have  an  attractively  decorated 
frieze  of  washable  paint. 

Entering  one  of  the  cottages  we  find  below  us  a  paved  cellar  for 
wine  and  provisions ;  on  the  ground  floor  a  porch,  a  vestibule,  a  liv- 
ing room  4.5  by  4.5  meters,  and  a  bedroom  for  the  boys ;  on  the  floor 
above  is  a  bedroom  for  the  parents  4.5  by  3.6  meters,  and  one  for 
the  daughters  of  the  family  3  meters  square.  Under  the  roof,  so 
that  not  a  bit  of  space  is  wasted,  we  find  a  garret  for  drying  clothes. 

Every  room  in  the  house  is  paved  with  tiles,  so  that  the  floors  can 
be  flushed;  all  the  walls  have  rounded  corners,  in  order  that  no  dust 
may  gather  there.  The  ceilings  are  of  reinforced  concrete,  supported 
by  iron  T  bars. 

To  secure  constant  and  abundant  light  and  ventilation  the  win- 
dows take  up  one-sixth  of  the  surface  of  each  room.  They  open 
outside  so  as  to  keep  out  the  rain  and  to  take  up  less  room.    There 
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was  one  problem  to  solve — how  to  arrange  the  laundry,  the  coal  shed, 
and  so  forth,  without  destroying  the  general  harmonious  look  of 
the  cottages.  This  has  been  accomplished  by  connecting  the  laundry 
(which  serves  also  for  a  bathroom  for  the  miner  when  he  comes 
home)  and  the  coal  shed,  as  well  as  the  toilet,  with  a  porch.  This 
porch  makes  a  sort  of  outdoor  summer  dining  room,  where  the 
family  can  eat  under  shelter  in  the  open  air  on  pleasant  days. 

The  sewage  from  the  toilets  is  conducted  into  septic  tanks,  where 
it  is  chemically  treated.     There  is  one  tank  for  each  house. 

It  seems  almost  wonderful  that  such  a  plan  should  be  so  well  accom- 
plished ;  but  it  is  due  to  the  perseverance  and  the  distinguished  work 
of  the  architect,  M.  E.  Delille,  who  has  attained  this  result  only 
after  the  most  careful  study. 

It  is  not  only  the  general  aspect  of  the  garden  village  of  Dourges 
which  charms  the  visitor,  but  anyone  who  spends  some  time  there  is 
profoundly  interested  in  the  numerous  social  institutions  which  have 
sprung  into  life  along  with  the  model  village,  and  which  have  been 
developed  through  the  generosity  and  the  intelligent  initiative  of  the 
mining  company  of  Dourges  and  its  directors.  The  statements  im- 
press upon  us  the  fact  that  the  art  of  city  building  influences,  not 
only  the  betterment  and  the  health  of  the  people,  but  also  the  entire 
social  organization. 

I  have  desired,  in  this  short  communication,  to  give  but  a  single 
example  of  the  movement  which  is  taking  place  in  France  in  the 
way  of  city  planning.  I  might  add  that  in  various  parts  of  our  coun- 
try other  signs  of  this  movement  are  to  be  noted.  In  Paris,  a  town- 
planning  commission  has  been  nominated  by  the  municipal  council. 
and,  thanks  to  the  activity  of  Mr.  Louis  Dausset,  the  ancient  fortifica- 
tions and  their  zone  are  to  be  turned  into  1,200  acres  of  parks  and 
playgrounds.  The  Ligue  des  Espaces  libres  (general  secretary,  M. 
Mourgues)  and  I'Association  des  Cites-Jardins  de  France  have  helped 
much  by  their  propaganda  for  that  last  scheme. 

In  Lyons,  a  municipal  town-planning  commission  has  just  been 
nominated  by  Senator  Herriot,  the  mayor,  and  it  may  be  well  to  let 
the  world  know  an  international  exhibition  of  "  The  Modern  City  " 
will  be  held  in  1914  in  Lyons  on  64  acres  of  magnificently  situated 
ground. 

In  Nancy  the  Society  of  Manufacturers  of  the  East  of  France  is 
opening  a  competition  for  replanning  a  whole  district  of  that  city. 

And  may  I  not  mention  that  if,  beside  Haussmann's  work,  we  have 
been  a  little  sleeping  in  the  last  century,  the  idea  of  planning  a  town 
for  her  health  and  beauty  has,  in  the  past,  originated  from  France, 
one  of  the  best  instances  being  your  beautiful  Federal  Capital,  in  the 
laying  of  which  Major  L'Enfant  helped  General  Washington. 
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Now,  we  have  come  at  last  to  see  that  the  planning  of  the  city  is 
at  the  root  of  all  sanitary  problems. 

Nations  are  borrowing,  one  from  the  other,  these  new  ideas.  I  do 
not  forget  what  has  been  done  in  the  United  States.  I  believe  that, 
thanks  to  such  powerful  organizations  as  the  American  Civic  Associa- 
tion, as  well  as  all  the  societies  connected  with  it,  whose  object  is  civic 
uplifting,  the  Americans  will  be,  before  long,  in  advance  of  Europe 
in  all  that  concerns  the  beautification  and  healthf  ulness  of  their  cities. 
In  fact,  in  laying  out  their  unique  park  systems,  they  are  making  all 
their  municipalities  in  greater  or  less  degree  into  garden  cities. 

*  An  illustrated  catalogue  of  the  books  on  garden  cities  and  town  planning  may  be  had 
on  application  at  1' Association  des  Cite's-Jardins  de  France,  11  rue  Malebranche,  Paris. 


MODERN   TOWN  PLANNING. 

Sir  Geoege  McCeae,   Vice  President  Local   Government   Board  for   Scotland, 

Edinburgh. 

The  development  of  town  planning  on  scientific  lines  is  being  fol- 
lowed with  increasing  interest,  both  in  Europe  and  America,  and  the 
experimental  results  already  attained  are  being  carefully  weighed  in 
the  balance  of  an  economic  standard. 

From  the  economic  standpoint;  it  is  a  truism  to  say  that  the  more 
strenuous  the  conditions  of  human  life  become,  the  more  necessary 
is  it  that  the  human  machine  should  be  worked  under  conditions  as 
nearly  perfect  as  possible. 

Only  under  such  conditions  will  it  be  able  to  stand  the  strain  and 
be  fit  to  work  efiiciently. 

We  must  realize  to  the  full  that,  under  the  competitive  conditions 
of  modem  existence,  it  is  only  the  perfect  machine  which  will  be  able 
to  produce  satisfactory  economic  results. 

The  vital  importance  of  town  planning,  of  which  good  housing  is 
a  most  important  part,  is  evident,  whether  we  consider  the  general 
health  and  well  being  of  the  community,  or  the  conditions  necessary 
to  enable  the  individuals  thereof  to  produce  the  best  and  most  pro- 
ductive economic  results. 

HOUSING   AND   STREET   PLANNING. 

Town  planning  naturally  divides  itself  into  two  main  branches, 
housing  and  street  planning.  As  the  housing  problem  is  being 
treated  in  a  separate  paper,  I  intend  to  deal  chiefly  with  the  problem 
of  street  planning. 

It  may  confidently  be  assumed  that  theoretical  adherence  to  eco- 
nomic ,  esthetic,  and  hygienic  considerations  will  receive  general 
assent 


HcOrae.] 


MODERN   TOWN   PLANNING.  529 


But  however  logical  these  propositions  may  be  theoretically,  the 
practical  man  asks  the  questions,  Can  town  planning  be  made  to  pay  ? 
Will  the  already  severe  strain  on  municipal  revenues  be  increased  to 
breaking  point  by  its  adoption  ? 

And  perhaps  it  is  quite  a  fair  criticism  of  our  more  enthusiastic 
advocates  of  garden  city  schemes  to  say  that  they  have  devoted  them- 
selves too  much  to  the  esthetic  and  too  little  to  the  practical  side  of  the 
question.  Recently,  however,  this  defect  is  being  remedied.  I  would 
go  so  far  as  to  say  that,  if  we  wish  to  produce  the  best  economic 
results  in  municipal  government,  it  will  pay  to  scrap  our  old  ma- 
chinery. 

That  process  is  invariably  carried  out  at  an  immediate  loss.  The 
business  man  must  often  mortgage  his  future  in  incurring  expendi- 
ture, and  has  to  wait  for  a  longer  or  shorter  period  before  he  gets 
a  return  in  the  golden  harvest  of  realized  ambitions. 

What  is  true  and  so  self-evident  as  regards  the  individual,  is  no  less 
true  for  the  community.  That  this  is  being  realized  more  and  more 
by  our  national  and  municipal  governments  during  the  last  few  years 
is  proved  by  the  keenness  with  which  town  planning,  in  its  economic 
development  and  in  its  relation  to  public  health,  is  being  studied 
scientifically  by  those  interested  in  local  government. 

Nor  is  this  great  awakening  confined  to  one  continent,  although  I 
think  it  is  fair  to  say  that  America  has  not  shown  her  characteristic 
go  and  enterprise  in  appreciating  the  economic  advantage  of  town 
planning  from  the  purely  commercial  side.  In  October,  1910,  a  great 
town-planning  conference  and  exhibition,  attended  by  delegates  from 
various  countries,  took  place  in  London,  at  which  cartoons  of  town 
planning  from  all  parts  of  the  world  were  exhibited.  Some  of  these 
cartoons  came  from  your  own  beautiful  city  of  Washington,  with 
its  splendid  public  buildings  and  its  magnificent  boulevards;  others 
from  the  new  city  of  Khartoum,  which  owes  its  origin  to  Lord 
Kitchener,  who  presided  at  the  lecture  describing  its  development. 

Austria  and  Germany  showed  the  products  of  their  well -equipped 
town-planning  departments.  Those  departments  filled  me  with  envy 
when  I  had  the  pleasure  of  visiting  them. 

Since  then  we  have  had  exhibitions  and  conferences  in  Glasgow 
and  Edinburgh. 

Town  planning,  to  be  of  real  scientific  value,  must  not  only  regulate 
the  development  of  future  communities.  It  must  also,  so  far  as  is 
possible,  retrieve  the  blunders  of  the  past.  The  latter  is  generally  a 
most  expensive  business.     Still  it  must  be  faced. 

But  hitherto  there  has  been  no  scientific  and  considered  line  of  ad- 
vance. In  Britain  attention  was  being  devoted  to,  and  large  sums 
of  money  were  being  spent  on,  the  old  quarters  of  our  cities  while, 
at  the  same  time,  development  of  new  areas  was  allowed  to  take  place 
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on  the  old,  bad,  haphazard  lines,  which  can  only  result  in  a  repeti- 
tion of  those  same  vicious  conditions  in  the  future  which  we  are 
now  at  such  enormous  expenditure  dealing  with  in  the  older  parts 
of  our  cities. 

It  is  not  too  much  to  say  that  it  is  costing  Britain  millions  of  pounds 
sterling  to  clear  away  slum  areas  for  the  improvement  of  the  condi- 
tions under  which  the  poorer  classes  live,  due  to  the  defective  town 
planning  of  the  past,  and  yet  in  many  cases  it  has  missed  the  oppor- 
tunity afforded  it  when  new  developments  took  place.  It  has  un- 
fortunately not  appreciated  the  inestimable  advantage  of  being  able 
to  deal  with  the  problem  on  virgin  soil,  untrammeled  with  the  com- 
plications of  vested  interests. 

It  is  not,  I  think,  unfair  to  say  that,  on  the  continent  of  Europe, 
housing  of  the  working  classes  has  been  subordinated  to  well-planned 
boulevards  and  magnificent  Strasses. 

In  Berlin  and  Vienna  how  one  is  impressed  with  the  magnificence 
of  the  well-planned  streets  and  the  symmetry  of  buildings,  yet  disap- 
pointed and  depressed  when  he  pierces  behind  the  veil  of  imposing 
architecture  to  the  squalor  and  insanitary  condition  sometimes  to 
be  found  within. 

I  have  seen  something  of  town  planning  on  the  continent  of 
Europe.  Especially  have  I  been  impressed  with  the  rapid  develop- 
ment on  broad  and  generous  lines  of  such  places  as  Colounge  and 
Dusseldorf  in  Germany. 

But,  as  a  broad  generalization,  I  would  say  that  in  Germany, 
France,  and  Austria-Hungary  attention  has  been  devoted  to  street 
planning,  to  the  detriment  and  neglect  of  proper  housing  conditions. 
A  change  is  undoubtedly  taking  place.  In  Charlottenburg  and  in 
some  of  the  working-class  districts  of  Berlin  itself  private  enterprise 
in  the  form  of  housing  societies  is  doing  its  best  to  remedy  condi- 
tions, but  a  more  comprehensive  effort  is  necessary  in  order  to  ade- 
quately deal  with  the  problems. 

On  the  other  hand,  in  Britain  attention  has  been  devoted  to  hous- 
ing rather  than  to  town  planning  in  its  purely  technical  sense.  In 
saying  this  I  am  not  forgetful  of  the  many  magnificent  and  costly 
schemes  of  street  improvement  so  successfully  carried  out  by  the 
larger  cities  of  England  and  Scotland. 

Britain  has  been  grappling  with  the  housing  problem  more  or  less 
effectively  since  the  passage  of  the  working-class  housing  act  of 
1890,  and  under  private  improvement  acts  of  Parliament  promoted 
by  individual  municipalities. 

But  it  was  only  so  recently  as  1909  that  a  town-planning  act  was 
passed  by  Parliament. 

That  act  incorporated  and  consolidated  the  previous  housing  acts 
in  addition  to  conferring  far-reaching  powers  on  municipalities  to. 
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carry  out  town-planning  schemes  with  the  consent  of  the  central 
authority. 

The  most  recent  housing  scheme,  which  I  commend  to  the  con- 
sideration of  all  experts,  is  being  carried  out  by  the  Liverpool  cor- 
poration, and  is,  in  my  opinion,  far  and  away  the  best  and  most 
economical  and  practical  scheme  of  working-class  houses  to  be  seen 
anywhere. 

It  may  safely  be  asserted  that  continental  countries  may  learn  a 
great  deal  from  Britain  on  the  question  of  housing.  It  is  no  less 
true  that  Britain,  on  the  other  hand,  has  much  to  learn,  and  is,  indeed, 
alive  to  the  necessity  of  profiting  by  the  examples  of  street  planning 
to  be  found  on  the  grand  scale  in  continental  countries. 

These  two  aspects  of  town  planning,  far  from  being  antagonistic, 
are  complementary  to  each  other. 

Progress,  to  be  real  and  permanent,  must  proceed  along  these  par- 
allel lines  of  advance.  Again,  schemes  must  be  far  reaching  and 
comprehensive. 

Town  planning  ought  not  to  be  confined  to  towns.  It  is  a  common 
mistake  to  imagine  that  town  planning  is  only  necessary  for  and  can 
only  be  made  applicable  to  town  dwellers. 

Town  planning  should  be  wide  enough  to  embrace  rural  as  well  as 
urban  areas.  Rural  housing  under  decent  and  sanitary  conditions 
is  as  necessary  for  the  well-being  of  the  community  as  town  improve- 
ments. 

Improved  sanitary  conditions  of  rural  life,  at  least  in  the  older 
countries,  is  in  many  cases  as  urgently  needed  as  are  slum  clearances 
in  city  areas. 

It  may  at  first  seem  somewhat  paradoxical  to  speak  of  town  plan- 
ning for  rural  areas,  but,  altogether  apart  from  the  question  of  sani- 
tary housing,  it  is  necessary  to  provide  that  future  development 
should  proceed  on  hygienic  lines.  The  sites  of  our  future  towns 
must  be  protected  from  the  hideous  results  of  the  past  haphazard 
development. 

Nowhere  is  this  more  necessary  than  on  this  great  Continent  of 
America,  where  towns  spring  up,  like  Jonah's  gourds,  in  a  night,  but 
whose  stability  we  trust  will  be  more  enduring. 

POWERS    OF    LOCAL    AUTHORITIES. 

If  these  ideals  are  to  take  practical  shape,  it  follows  that  extensive 
powers  as  to  acquisitions  of  land,  and  restrictions  as  to  form  and 
height  of  buildings,  must  be  vested  in  local  governments. 

Compared  with  its  continental  neighbors,  Britain  has,  on  account 
of  its  less  autocratic  form  of  government,  been  severely  handicapped 
in  its  town  developments  of  road  and  traffic  facilities. 
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More  drastic  laws  obtain  in  many  German  and  Austrian  towns  for 
the  acquisition  of  land  for  roadways,  regulations  as  to  heights  of 
buildings,  and  the  compulsory  setting  apart  of  certain  areas  for  trade 
purposes.  Necessary  and  justifiable  as  these  are,  they  would  have 
been  considered,  in  our  freedom-loving  country,  as  a  policy  of  con- 
fiscation. 

But  we  have  now  realized  that  what  was  freedom  of  action  for 
the  few  was  thralldom  and  repression  for  the  workers  who  were  com- 
pelled to  live  in  congested  and  insanitary  areas  on  account  of  the 
prohibitive  price  asked  by  neighboring  landowners  for  land  sur- 
rounding our  great  cities. 

TOWN   AND    COTJNTY   AREAS. 

The  two  great  barriers  to  progress  were,  first,  the  prohibitive  price 
of  land,  with  the  attendant  expensive  forms  of  procedure  necessary 
for  its  acquisition  for  public  purposes;  and,  second,  the  hard  and  fast 
line  of  demarcation  between  town  and  county  areas  of  administration ; 
the  different  regulations  and  by-laws  obtaining  in  each;  the  jealousy 
rarely  absent  existing  between  the  town  and  county  governments. 
Seldom,  if  ever,  could  these  be  got  to  unite  in  any  well-considered 
joint  plan  of  development  for  the  mutual  benefit  of  the  contiguous 
areas. 

The  fear  of  annexation  of  contiguous  county  areas  by  the  towns 
prevented  any  possibility  of  cooperation  for  joint  schemes  of  mutual 
advantage. 

TOWN  PliANNING  ACT  OF  1909. 

Under  the  town-planning  act  of  1909  a  new  departure  of  great 
moment  was  made;  the  far-reaching  importance  of  which  few,  even 
in  our  own  country,  yet  appreciate. 

Under  the  act  one  local  authority  can  submit  to  the  central  au- 
thority a  scheme  for  the  planning  of  new  areas  which  may  embrace 
land  both  within  and  without  their  own  boundaries. 

This  is  an  enormous  protection  for  growing  cities  which  hitherto 
have  been  condemned  to  plan  within  the  confines  of  their  own  juris- 
diction; with  the  result  that  just  over  the  border  conditions  may 
obtain  which  stultify  their  actions  and  retard  expansion. 

Moreover,  under  certain  conditions,  individual  landowners  can 
submit,  through  the  local  authority,  schemes  embracing,  along  with 
their  own  lands,  the  lands  of  contiguous  proprietors  also. 

These  other  proprietors  have  the  opportunity  of  submitting  objec- 
tions before  the  local  inquiry  which,  under  the  act,  is  held  by  a  com- 
missioner appointed  by  the  local  government  board.    He  can  either 
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submit  an  alternative  scheme  of  his  own,  or  press  for  modification  of 
the  scheme  submitted  by  his  more  enterprising  neighbor.  The  town- 
planning  act  of  1909  is  applicable  to  England  and  Scotland.  The 
central  authorit}^,  to  which  all  schemes  are  submitted  by  the  various 
local  authorities  for  approval,  is  the  local  government  board  of  each 
respective  country. 

Under  the  powers  of  the  act,  the  local  government  boards  oi 
England  and  Scotland  frame  their  own  regulations.  While  every 
effort  is  made  by  the  respective  local  government  boards  to  secure 
uniformity  of  procedure,  the  conditions  of  life,  the  systems  of  land 
tenure,  and  legal  procedure  are  so  diverse  that  considerable  differ- 
ences are  to  be  found  in  the  regulations  of  Scotland  and  England. 

The  town-planning  act  is  proving  a  great  success,  and  the  Right 
Hon.  John  Burns,  M.  P.,  president  of  the  English  local  government 
board,  deserves  hearty  congratulations  on  the  energy  and  ability 
with  which  he  piloted  this  bill  through  the  British  Parliament,  and 
the  success  which  has  so  speedily  attended  its  coming  into  operation. 

RESTRICTION   OF  NUMBER  OF  HOUSES  PER  ACRE. 

One  of  the  most  beneficial  and  far-reaching  provisions  of  the 
British  town-planning  act  is  the  arbitrary  power  given  to  the  local 
government  boards  of  England  and  Scotland  of  restricting  the  num- 
ber of  houses  per  acre  in  any  given  scheme,  so  as  to  effectively  prevent 
the  possibility  of  overcrowding. 

The  economic  result  of  this  will  be  the  reverse  of  that  which  a 
superficial  view  would  suggest.  Instead  of  raising  the  price  of  land 
it  will  cheapen  the  price  of  land  and  enable  the  workmen  of  the  future 
to  live  under  more  humane  and  healthy  conditions. 

This  is  only  possible  and  will,  if  necessary,  be  compulsorily  attain- 
able by  spreading  out  the  area  on  which  people  are  to  dwell. 

Much  is  expected  also  from  the  adequate  provision  of  cheap  transit 
facilities  to  carry  workmen  away  from  the  congested  areas  in  the 
center.  Let  me  say  here  that  I  was  much  impressed  with  the  facili- 
ties afforded  in  Berlin  for  workmen  traveling  to  and  from  their  work 
at  a  rate  of  4  pence  per  week. 

The  passing  of  the  act  of  1909  will  without  confiscation  limit  the 
monopoly  of  the  great  landowners.  They  will  in  future  have  to  be 
content  with  a  more  reasonable  but  more  immediate  rate  of  profit. 
My  own  view  is  that  in  Scotland,  at  any  rat«,  while  the  landowners, 
by  holding  up  land  ready  for  development,  have  done  well  financially, 
they  would  have  had  as  good  financial  returns  by  adopting  a  more 
enlightened  policy.  At  a  town-planning  conference  in  Glasgow  last 
year  I  commended  to  the  consideration  of  the  landowners  of  Scot- 
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land  the  not  unprofitable  maxim  of  the  modern  merchant  who  believes 
in  small  profits  and  quick  returns.  Now  we  are  helping  the  landlord 
to  it  by  a  little  compulsion. 

The  inevitable  effect  of  the  town-planning  act  will  be  a  reduction 
in  the  price  of  land  for  working-class  houses. 

More  land  will  be  necessary  for  a  given  number  of  houses,  and  the 
cortipulsitor  which  follows  the  adoption  of  the  act  will  compel  the 
owner  to  take  his  profit  without  waiting  for  what,  in  stock-exchange 
parlance,  is  termed  the  "  top  price." 

Nowhere  have  we  more  striking  examples  of  the  need  for  cheaper 
land  than  in  my  own  city  of  Edinburgh.  The  poorer  classes  not  only 
pay  comparatively  more  than  the  richer  classes,  they  do  actually  pay 
more  for  the  same  area  of  land  on  which  they  live.  This  they  do  in 
increased  rents  far  above  the  economic,  as  apart  from  the  monopoly, 
value  of  the  land  they  occupy. 

Ground  rent  in  Scotland  is  in  the  form  of  an  annual  rent  charge, 
called  a  "  feu."  In  Edinburgh  land  is  restricted,  for  the  sake  of  amen- 
ity. For  the  erection  of  villas  for  the  richer  classes  land  can  be  got  at 
a  rent  of  from  £20  to  £40  per  annum.  But  for  the  same  land,  if  avail- 
able for  the  building  of  working-classes  tenement  houses,  the  price 
rises  to  as  much  as  £250  per  annum,  simply  because  under  the  old 
laws  you  could  build  so  many  houses  to  the  acre.  Little  surprise  need 
be  felt  when  I  say  that  in  the  center  of  Edinburgh  City  there  are, 
in  some  parts,  as  many  as  260  persons  to  the  acre  with  a  correspond- 
ingly high  death  rate.  As  I  have  already  indicated,  slums  were  being 
cleared  out  at  an  enormous  cost  to  the  rate  payers.  A  large  part  of 
that  expenditure  was  due  to  the  difficulty  which  local  authorities  had 
to  contend  with  of  getting  land  at  a  reasonable  rate  to  rehouse  the 
people  dispossessed  by  the  improvement  schemes.  To  this  was  added 
the  great  cost  by  way  of  compensation  paid  to  the  owners  of  the 
houses  demolished. 

Now,  under  the  act,  compensation  is  to  be  restricted,  and  hence- 
forth it  will  not,  as  in  the  past,  be  a  profitable  business  to  own  slum 
property. 

PROGRESS   UNDER  THE    ACT. 

The  progress  under  the  act  has  been  most  gratifying.  Local 
authorities,  rural  and  urban,  have  applied  to  and  received  permis- 
sion from  the  Local  Government  Boards  of  Scotland  and  England  to 
proceed  with  many  schemes. 

The  most  interesting  scheme  of  all  is  one  at  present  being  con- 
sidered by  the  Scottish  board.  Unique  in  its  features,  it  is  perhaps 
the  greatest  opportunity  ever  presented  in  an  old  country  of  town 
planning  on  absolutely  free  conditions  and  on  virgin  soil. 
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The  great  North  Sea  naval  base  at  Rosyth  is  nearing  completion, 
and  there  a  new  town  will  arise  numbering,  to  begin  with,  a  popula- 
tion of  30,000  within  the  next  two  years.  This  will  gradually 
increase. 

The  Admiralty  have  requested  the  Scottish  local  government 
board  to  supervise  the  creation  of  this  new  community,  and  this  in- 
teresting experience  is  being  watched  with  close  attention  by  town 
planners  everywhere  as  an  experiment  big  with  results  for  the  future 
of  the  movement.  When  I  say  that  the  scheme  under  consideration 
embraces  an  area  of  6,000  acres,  an  idea  will  be  had  of  the  future 
magnitude  of  this  new  era.  The  scheme  is  being  prepared  by  the 
city  of  Dunfermline,  and  is  to  be  submitted  for  approval  or  amend- 
ment to  the  Local  Government  Board  of  Scotland. 

Although  the  act  has  only  been  in  operation  for  little  over  two 
years  in  Scotland,  no  less  than  23  schemes  are  in  various  stages  of 
progress.    In  England  the  success  has  been  equally  marked. 

But  the  progress  of  town  planning  in  Britain  is  not  to  be  judged 
merely  by  the  number  of  schemes  coming  officially  before  the  Local 
Government  Boards  for  approval. 

The  very  fact  that  the  central  authority  has  power  under  the  act 
to  compel  a  local  authority  to  make  a  scheme  has  had  the  effect  of 
raising  the  standard  of  building  and  roadway  conditions  all  round. 

In  some  cases  the  local  authority  may  consider  that  a  town-planning 
scheme  can  bo  adopted  in  agreement  with  the  local  landowners.  The 
landowner  himself  may  meet  the  requirements  of  the  act  without 
going  through  all  the  procedure,  which  means  considerable  delay. 
This  has  been  notable  in  cases  in  Scotland,  where  mining  villages 
spring  up  rapidly  when  new  coal  fields  are  discovered.  In  one 
instance — at  Kirkconnell — in  Dumfrieshire — a  new  colliery  village 
was  planned  on  the  most  enlightened  lines,  and  so  much  was  the  Local 
Government  Board  satisfied  with  the  scheme  that  we  wrote  to  the 
colliery  proprietors  officially  congratulating  them  on  their  enterprise 
and  public  spirit.  More  expensive  to  begin  with,  I  believe  that  the 
economic  results  arising  from  the  better  conditions  under  which  the 
miners  will  live  will  amply  repay  the  proprietors  for  any  extra 
outlay. 

It  is,  however,  always  advisable  where  possible  to  proceed  under 
the  act,  as  the  local  authority  is  thereby  endowed  with  much  greater 
power  of  control. 

PUBLIC   HEALTH    AS1*E0T. 

I  have  considered  it  unnecessary  in  this  gathering  of  ex])erts  on 
public  health  to  emphasize  the  importance  of  town  planning  from 
that  standpoint. 
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My  endeavor  has  been  to  show  what  is  being  done  in  Britain  and, 
if  possible,  to  still  further  stimulate  the  growing  interest  which  is 
being  evinced  in  Europe  and  America  in  the  scientific  study  of  town 
planning. 

I  have  not  dwelt  on  the  necessity  of  an  aesthetic  objective  in  all 
modern  toAvn-planning  schemes.  The  chessboard  pattern  of  New 
York,  for  instance,  should  be  avoided. 

Sanitai-y  houses,  wide  streets,  with  several  tracks,  where  possible, 
for  the  different  kinds  of  traffic,  with  tree  belts,  should  secure  alike 
the  safety  and  aesthetic  development  of  our  great  cities. 

Again  I  say  it  will  pay  to  do  these  things,  and  local  authorities, 
with  financial  burdens  more  or  less  heavy,  will  find  that  it  will  be 
cheaper  in  the  end  to  take  the  long  view  and  by  paying  the  increased 
cost  for  the  present  avoid  the  far  more  onerous  burden  of  a  future 
indemnity  in  the  cost  of  clearing  away  slum  property,  not  to  speak 
of  the  toll  of  an  avoidable  excessive  mortality. 

How  far  the  State  should  be  called  upon  to  assist  in  this  matter 
is  a  question  for  the  consideration  of  the  different  countries. 

The  cost  of  town  planning  should  not  be  prohibitive  to  any  well- 
governed  community.  Let  us  hope  that  the  various  municipalities 
of  the  world  here  represented  will  realize  their  responsibility  for  the 
good  government  of  their  cities  by  conserving  and  preserving  the 
health  of  their  respective  communities  and  by  raising  to  a  still  higher 
level  their  conception  of  the  ideals  to  which  they  may  attain — ideals 
within  measurable  distance  of  attainment  to  those  willing  to  strive 
for  their  realization. 


LA  CITE  HYGIENIQUE  DE  L'AVENIR;  DES  METHODES  SCIENTIFI- 
QUES  DE  SON  TRACE  ET  DE  SA  CONSTRUCTION. 

A.  AuGUSTiN  Ret,  Membre  du  Couseil  Sup^rieur  des  Habitations  (Minist^re 
du  Travail)  ;  Membre  du  Conseil  Siiperieur  de  la  Petite  Propriete  Rurale 
(Ministere  de  I'Agriculture)  ;  Membre  Correspondent  de  la  Commission  In- 
ternationale contre  la  Tuberculosa. 

Sous  revolution  de  circonstances  pour  ainsi  dire  organiques,  les 
villes,  a  I'heure  actuelle,  continuent  a  s'etendre  sans  cesse, 

Dans  cette  evolution  qui  depeuple  les  campagnes,  que  rien  ne 
semble  pouvoir  serieusement  enrayer  pour  le  moment,  quelle  doit 
etre  la  direction  la  plus  sage  a  suivre? 

Les  conditions  climateriques  de  chaque  pays  doivent,  avant  tout, 
ercer  la  maniere  d'habiter  des  peuples. 

C'est  le  facteur  principal  qu'il  ne  faut  jamais  perdre  de  vue.  On 
est  si  presse  d'aller  vite  en  besogne  de  nos  jours,  que  Ton  oublie  un 
peu  partout  les  principes  elementaires.     La  preuve  en  est  dans  cette 
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soif  d'appliquer,  en  bloc,  a  un  pays  ce  qui  se  fait  dans  im  autre,  sans 
se  donner  le  temps  de  reflechir  a  I'insanite  de  pareilles  conceptions. 

On  ne  saurait  assez  s'elever  centre  la  theorie  du  "  five-minute 
system,"  qui  consiste  a  copier  vivement,  en  rentrant  chez  soi,  ce  que 
I'on  a  vu  faire  chez  le  voisin.  Cette  theorie  a  fait  commettre  a  nos 
civilisations  erupeennes  trop  d'erreurs  pour  qu'il  ne  soit  pas  inutile 
d'en  signaler  le  reel  danger. 

Ce  qu'il  est  precieux  de  degager,  lorsque  I'on  discute  ces  vastes 
questions  dans  des  congres  internationaux,  c'est  I'interet  fondamental 
qu'ont  les  peuples  a  tracer  a  I'avance  avec  methode  le  plan  des  ag- 
grandissements  futurs  des  cites.  Get  interet  se  concentre  presque 
tout  entier,  d'une  part,  dans  I'augmentation  des  depenses  directe- 
ment  utiles  a  la  sante  et  au  bonheur  des  peuples  et,  d'autre  part,  dans 
la  reduction  de  celles  qui  ne  profitent  qu'a  une  infirme  minorite. 

Un  homme  augmente-t-il  son  pouvoir  vital  en  se  mettant  sur  les 
6paules  une  lourde  masse  de  plomb,  au  lieu  de  se  couvrir  d'habits 
chauds  ?     II  en  est  de  meme  des  habitants  d'une  ville. 

Les  depenses  qui  incombent  a  une  communaute  dans  I'organisa- 
tion  generale  d'une  cite  peuvent  se  classer  sommairement  en  quatre 
categories : 

1.  Prix  du  terrain  occupe  par  les  voies  publiques,  les  espaces  libres, 
les  services  et  batiments  publics. 

2.  Prix  de  construction  des  rues,  des  canalisations  de  tous  genres, 
servant  aux  services  publics  et  particuliers,  I'amenagement  des 
plantations. 

3.  Prix  de  la  construction  des  batiments  destines  a  la  marche  des 
services  publics  et  celui  de  leur  entretien. 

4.  Depenses  concernant  strictement  I'hygiene  et  la  beaute  des 
diflferentes  parties  de  la  ville, 

Le  budget  des  cites  ne  cesse  d'augmenter.  Le  chapitre  relatif  aux 
prix  eleves  a  payer  pour  I'achat  du  sol,  pour  la  creation  de  voies 
publiques,  clargissement  de  voies  de  trafic  devenues  trop  etroites,  le 
gros  chapitre  des  expropriations,  construction  de  batiments  pour  les 
services  generaux  de  la  ville  etablis  generalement  des  le  debut  sur 
des  terrains  trop  exigus,  absorbent  de  beaucoup  les  sommes  les  plus 
elevees. 

II  ne  reste  alors,  dans  ces  budgets  oberes,  pour  les  services  con- 
cernant I'hygiene  et  la  beaute  de  la  ville,  que  des  sommes  absolument 
insuffisantes.  C'est  la  que  reside  une  des  causes  principales  de  leur 
mauvaise  hygiene. 

Lorsque  I'on  examine  de  pres  les  conditions  d'existence  des  habi- 
tants des  villes,  on  est  force  de  la  trouver  basee  sur  une  valeur  le 
l)lus  souvent  Active,  donnee  a  son  sol. 
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II  est  profondement  deraisonnable  de  vouloir  perpetuer  cettt  ocm- 
ception  de  la  propriete  qui  consiste  a  laisser  sans  entraves  monter 
indefiniment  la  valeur  du  sol  sur  lequel  s'est  etabli  et  se  developpe 
une  cite.  Ne  voit-on  pas  que  ce  sol  a  valeur  fictive  est  la  base  eco- 
nomique  du  logement  humain. 

Y  a-t-il  une  excuse  valable  a  laisser  s'enrichir  un  tres  petit  nombre 
de  proprietaires  du  sol  au  detriment  de  la  sante  publique  tout  en- 
tiere !  Les  speculations  du  sol  urbain  sont  contraire  a  I'interet  gene- 
ral. C'est  a  cette  speculation  purement  fictive  qu'est,  en  effet,  due 
I'impossibilite  d'arriver,  sans  des  depenses  collossales,  a  I'assainisse- 
ment  des  vieux  quartiers  des  anciennes  cites. 

Le  cottage  anglais  est  fait  de  I'absence  de  la  grande  speculation 
sur  le  sol.  C'est  une  des  grandes  gloires  nationales  de  I'Angleterre  I 
La  maison  a  etages  des  Etats-Unis  d'Amerique  est  basee  au  con- 
traire sur  la  speculation  absolument  folle  dont  le  sol  est  I'objet.  Et 
malgre  la  maniere  geniale  dont  le  probleme  de  construction  est 
resolu,  ces  edifices  gigantesques  constituent  une  monstrueuse  her^sie 
•economique. 

Doit-il  y  avoir  hesitation  a  prendre  parti,  nous  les  defenseurs  de 
I'hygiene  des  cites,  dans  cette  lutte  magistrale  que  se  livrent  ces  deux 
armees  opposees?  L'une  veut  maintenir  le  terrain  a  bas  prix  et 
conune  consequence  la  maison  familiale.  L'autre  veut  en  faire  un 
vil  objet  de  trafic,  en  encourageant  toute  les  speculations  dont  il 
est  I'objet  et  qui  ont  pour  derniere  consequence  les  maisons  blocs 
a  nombreux  etages,  od  vivent  entassees  et  s'etiolent  des  millions  de 
families. 

Pour  toute  civilisation  qui  place  au  premier  rang  la  sant^  pu- 
blique et  non  la  fortune  de  quelques-uns,  aucune  hesitation  n'est  pos- 
sible. II  faut  restreindre  et  mettre  des  entraves  a  la  speculation  sur 
ie  sol  des  villes. 

Au  dernier  Congres  International  d'Hygiene  et  de  Demographic  de 
Berlin,  en  1907,  ces  considerations  ont  fait  I'objet  d'une  importante 
discussion  qui  a  suivi  notre  communication :  "  La  speculation  sur  les 
terrains  dans  les  grandes  villes."  II  a  ete  demontre  que  pour 
ameliorer  les  conditions  d'existence  des  citadins,  il  faut  les  pousser  a 
la  reserve  d'espaces  libres.  Les  municipalites  doivent  avoir  en  leur 
possession  le  plus  de  terrains  possibles. 

L'autorite  municipale,  qui  represente  les  interets  superieurs  de 
I'hygiene  publique,  a  un  degre  autrement  plus  grand  que  I'Etat,  a 
un  interet  capital  a  voir  ce  produit  de  toute  premiere  necessite 
qu'est  le  terrain,  ne  pas  augmenter  de  valeur  dans  des  proportions 
deraisonnables. 

Pour  parvenir  a  ce  resultat,  les  municipalites  doivent: 

1.  Garder  jalousement  en  leur  possession  tous  les  terrains  qui  leur 
appartiennent,  sans  jamais  les  vendre.    Ceux  qui  ne  leur  reviennent 
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pas  k  un  prix  eleve  et  ne  sont  pas  destines  a  la  creation  de  pares  et 
jardins  publics,  doivent  etre  loues  a  des  baux  de  tres  longue  duree  et 
aux  prix  les  plus  reduits.  pour  faciliter  la  construction  d'habitations 
entourees  d'espaces  libres  et  permettant  d'y  loger,  a  petits  loyers,.la 
grande  classe  des  travailleurs. 

2.  Les  municipalites  doivent  saisir  toutes  les  occasions  qui  se  pre- 
sentent  pour  augmenter  leur  domaine  en  achetant,  suivant  les  cir- 
constances  et  a  bon  marche,  de  nombreux  terrains  a  grande  surface. 
Mais  les  municipalites  ne  doivent,  que  dans  des  cas  exceptionnels, 
jamais  construire  elles-memes  les  habitations. 

Le  Congres  de  Berlin,  a  la  suite  de  notre  communication  vota  la 
resolution  suivante: 

"  I^  Congres  est  d'avis  que  le  nceud  de  la  question  des  habitations 
6conomiques  et  hygieniques  des  grandes  villes  reside  dan?  la  con- 
sideration du  terrain, 

"  Qu'il  lui  parait  de  la  plus  haute  importance  que,  pour  combattre 
les  effets  de  la  speculation  sur  le  sol  des  villes,  les  municipalites,  a 
qui  incombe  la  defense  des  interets  superieurs  de  I'hygiene  publique, 
s'assurent  la  possession  d'une  etendue  notable  de  terrains  a  bas  prix 
pour  en  user  au  mieux,  suivant  les  circonstances  particulieres  a  chaque 
pays,  pour  Pamelioration  rationnelle  des  conditions  de  I'habitation. 

"  II  considere  que  le  type  d'habitations  qui  realise  le  mieux  ce  but 
est  celui  de  la  cite-jardin." 

Le  terrain  a  bas  prix  est  la  source  primordiale  du  bien-etre  et  de  la 
sante  des  habitants  d'une  ville  lorsqu'il  n'atteint  pas  des  prix  trop 
eleves.  II  devient,  au  contraire,  une  source  de  misere  sociale  lorsqu'il 
fait  I'objet  de  speculations  abusives. 

En  poss^dant  d'importantes  surfaces  de  terrains,  les  municipali- 
tes peuvent  remedier,  sans  violence,  a  ce  fleau  modeme :  La  specula- 
tion du  sol. 

Non  seulement  elles  preparent  ainsi  pour  I'avenir  une  base  raison- 
nable  pour  les  expropriations  d'utilite  publique,  car  les  municipalites 
sont  actuellement  mises  a  la  rancon  lorsqu'elles  sont  obligees  d'avoir 
recours  a  ces  operations  ruineuses,  mais  elles  se  trouvent  surtout  en 
mesure  d'assurer,  par  ce  moyen,  pour  I'avenir,  des  espaces  libres 
considerables  et  inalienables. 

A  cette  occasion  on  ne  sourait  assez  citer  I'exemple  frappant  donne 
par  la  ville  d'Ulm  dans  le  Wurtemberg,  grace  a  I'energique  direction 
de  son  maire,  M.  Wagner.  Les  terrains  considerables  que  possede 
cette  cite  lui  ont  permis  d'eviter  le  rencherissement  du  sol.  Les 
habitations  y  ont  peu  d'etages  et  sont  entourees  d'espaces  libres  trfes 
importants;  il  en  est  r^sulto  un  abaissement  sensible  de  la  mortality 
generale  et  notamment  une  mortalite  tuberculeuse  tres  basse.  La 
.situation  de  cette  ville  est  tres  brillante. 
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L'exemple  frappant  de  logique  et  de  tenacite  donne  a  Ulm  par 
M.  Wagner  merite  d'etre  repandu.  Par  cette  politique  du  terrain 
maintenu  a  bas  prix,  cette  cite  a  trouve  ainsi  le  moyen  de  faire 
beneficier  I'ensemble  des  citoyens,  dans  la  plus  large  mesure,  des 
avantages  qui  reviennent  generalement  a  une  minorite  de  proprie- 
taires  du  sol.  Dans  ces  conditions,  lorsqu'une  hausse  normale"  des 
terrains  urbains  se  produit,  comme  consequence  de  la  prosperite 
generale,  c'est  I'ensemble  des  habitants  de  la  ville  qui  en  beneficient  et 
voient  leurs  charges  d'impots  diminuer  progressivement. 

Dans  les  principaux  pays  du  monde  civilise,  ou  les  dangers 
hygieniques  de  I'agglomeration  surpeuplee  et  oii  la  haute  mortalite 
tuberculeuse  se  font  de  plus  en  plus  sentir,  le  grand  interet  est 
d'enrayer  la  speculation  et  de  rendre  impossible  les  hauts  prix  des 
terrains  destines  a  I'habitation. 

Les  difficuites  que  rencontrent  les  prescriptions  de  I'hygiene  pu- 
blique  urbaine  ont  presque  tou jours  pour  point  de  depart  le  terrain 
et  la  valeur  fictive  qu'on  veut  lui  donner. 

Pour  obtenir  des  espaces  libres  autour  de  I'habitation,  c'est  sur  ce 
point  que  doit  porter  tout  I'efl'ort.  Une  municipalite  qui  possede 
beaucoup  de  terrains  qui  lui  reviennent  bon  marche,  surtout  dans 
les  parties  ou  la  ville  s'etend  le  plus,  pent  esperer  controler,  dans 
une  large  mesure,  le  marche  qui  fixe  sa  valeur. 

La  speculation  du  sol  est  une  des  causes  directes  des  charges 
d'assistance  dont  le  budget  de  nos  grandes  villes  voit  le  chitfre 
s'enfler  d'annee  en  annee. 

Le  terrain  des  agglomerations  urbaines,  non  destine  au  commerce 
et  a  I'industrie,  mais  seulement  a  I'habitation,  ne  doit  plus,  de  nos 
jours,  etre  un  article  ordinaire  d'echange. 

Nous  sommes  parvenus  a  une  periode  de  la  vie  des  cites  ou  se 
revele,  avec  toujours  plus  d'apre  precision,  les  horreurs  causees  par 
I'habitation  surpeuplee.  Elles  ont  pour  origine  fondamentale  les 
agiotages  dont  le  sol  urgain  est  I'objet,  et  qui  mettent  I'architecte 
hygieniste,  dans  I'impossibilite  d'elever  des  maisons  d'habitation  de 
pen  d'etages  et  de  les  entourer  des  espaces  libres  suffisants,  afin  que 
la  lumiere  directe  des  rayons  solaires  puisse  les  penetrer  de  part 
en  part. 

Les  facteurs  principaux  de  la  contagion  tuberculeuse  sont  incon- 
testablement  la  mauvaise  orientation  et  I'encombrement  des  habita- 
tions dans  les  grandes  villes.  Si  I'on  pouvait  etablir  la  proportion 
exacte  qui  incombe  a  ce  second  facteur  dans  les  mines  que  la  tuber- 
culose  accumule  partout  autour  d'elle,  on  serait  bouleverse  du  prix 
exorbitant  auquel  revient,  a  la  societe  tout  entiere,  les  speculations 
du  sol  qui  ont  force  a  la  construction  des  maisons  a  nombreux  etages. 
Cette  reforme  depend  des  pouvoirs  municipaux. 
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C'est  a  eux  qu'incombe,  en  tout  premier  lieu,  de  rechercher  par 
tous  les  moyens,  a  ameliorer  la  sante  publique.  En  combattant 
resolument  la  hausse  fictive  du  sol  urbain,  on  pourra  alors,  par 
I'application  de  methodes  scientifiques  rigoureuses  que  nous  avons 
etablies,  viser  a  I'orientation  des  voies  publiques,  a  celle  des  bati- 
ments,  qui  ont  pour  corollaire  immediat  d'augmenter,  pour  ainsi 
dire  automatiquement,  I'espace  libre  au  pourtourde  la  maison  d'habi- 
tation.  La  grande  affaire,  en  matiere  d'hygiene  de  I'habitation, 
c'est  la  penetration  des  rayons  solaires  j  usque  dans  ses  moindres 
parties. 

Ce  ne  sont  pas  des  pares  surtout  qu'il  faut  d'urgence  aux  habitants 
d'une  ville,  c'est  de  la  lumiere,  de  I'&ir  en  abondance  dans  I'habita- 
tion elle-meme.  C'est  le  seul  remede  que  reclament  ceux  qui  veulent 
voir  baisser  rapidement  la  terrible  morbidite  et  mortalite  tuber- 
culeuse  des  grands  centres. 

Ces  considerations  ont  une  importance  capitale  lorsque  I'on 
s'occupe  du  developpement  des  villes  modernes.  Les  constructeurs 
de  villes  doivent  en  faire  une  de  leurs  preoccupations  dominantes. 

L'architecte  de  villes,  s'il  veut  concevoir  un  plan  rationnel,  doit 
sectionner  le  probleme.  Dans  I'esprit  de  beaucoup,  la  ville  est,  en 
effet,  un  bloc  en  apparence  complexe,  presque  inextricable.  La 
complexite  de  la  ville  moderne  n'est  qu'une  apparence.  En  effet,  en 
examinant  de  pres  une  cite,  on  pent  classer  ses  besoins  en  quatre 
categories  distinctes: 

(1)  La  vie  des  affaires;  (2)  la  vie  de  I'industrie;  (3)  la  vie  ad- 
minstrative;  (4)  la  vie  de  I'habitation. 

La  ville  des  ajfaires. — II  faut  tout  d'abord  concentrer  dans  un 
noeud,  ou  plusieurs  noeuds  du  plan,  suivant  les  besoins,  les  quartiers 
ou  se  concentre  la  vie  des  affaires,  la  vie  de  bureau,  celle  oil  se  font 
les  grands  echanges,  les  achats,  les  ventes,  ce  qu'on  appelle  en  anglais 
"  the  city." 

L'etude  de  la  "  city  "  est  une  des  plus  interessante  qui  se  puisse 
presenter.  Elle  exige  une  haute  experience  du  besoin  des  affaires, 
qui  se  resument  pratiquement  a  ces  conditions  essentielles,  rapidite 
d'acces,  simplicite  de  traces,  etablissement  par  section  des  groupe- 
ments  d'affaires  de  meme  nature,  construction  en  des  points  bien 
choisis  et  tres  "  central "  des  batiments  generaux  servant  aux 
echanges,  comme  les  bourses,  les  chambres  de  commerce,  les  chambres 
syndicales  et  corporatives,  sans  oublier  les  restaurants,  chose 
toujours  si  negligee. 

Lorsque  I'on  songe  combien  les  cerveaux,  arrivant  lucides  le  matin 
h.  leurs  affaires,  ont  de  peine  a  se  maintenir  sereins  et  frais  jusqu'a 
la  fin  de  la  journee,  par  la  faute  presque  generale  de  I'organisation 
absolument  deplorable  de  la  cit6  des  affaires,  une  r^forme  s'impose. 
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La  ville  industi'ieUe. — II  faut  ensuite  organiser  la  ville  iudustrielle 
qu'il  n'est  pas  necessaire  de  repartir  en  trop  de  centres  distincts. 
Pour  etre  pratiques  et  economiques,  les  grands  quartiers  industriels 
ont  besoin  de  voies  de  trafic  speciales,  de  larges  routes  de  communi- 
cation, par  canaux,  chemins  de  fer,  transports  electriques  sur  rails 
ou  aeriens.  II  y  a  tout  interet  a  niettre  a  frais  communs  entre  tons 
les  industriels,  ces  depenses  d'organisation  et  de  transport  si  pro- 
ductives  lorsqu'elles  sont  bien  proportionnees  aux  besoins.  II  y  a 
profit  evident  h.  les  amener  sur  un  seul  point  au  plus  haut  degre  de 
perfectionnement  possible. 

On  doit  songer  egalement  a  ne  pas  compromettre  la  sante  generate 
de  la  cite  par  les  fumees  et  les  odeurs  industrielles.  Si  la  fumivorite 
6tait  appliquee  comme  elle  le  devrait,  dans  I'interet  meme  des  indus- 
triels, on  n'aurait  pas  besoin  de  s'occuper  vers  quelle  orientation  on 
doit  Clever  cette  partie  de  la  cite.  Mais  il  faut  le  reconnaitre,  de 
tres  grands  progr^s  sont  neceSvSaires.  Dans  presque  tons  les  grands 
pays  du  monde,  les  industriels  n'ont  encore  voulu  reellement  faire 
sucun  effort  decisif  h  cet  egard. 

II  faut  placer  cette  partie  de  la  ville  au-dela  des  vents  regnants  de 
maniere  a  ce  que  les  fumees  ne  puissent  jamais  venir  o])scurcir  en 
permanence  la  luminosite  de  I'atmospliere. 

La  vilU  administrative. — Ce  que  nous  appelons  la  ville  adminis- 
trative, c'est  la  ville  des  grands  monuments  utiles  a  la  communaut^ 
qui  pent  etre  voisins  de  ceux  qui  constituent  sa  richesse  et  sa  gloire 
et  contiennent  ses  tresors  historiques,  scientifiques,  et  surtout 
artistiques. 

Ou  f aut-il  la  placer  ?  II  faut  I'eloigner  a  la  fois  de  la  cite  iudus- 
trielle et  de  la  cite  des  affaires.  II  faut  la  placer  au  centre  de  la 
vaste  cite  de  I'habitation,  afin  que  de  tons  les  cotes  puissent  egale- 
ment affluer  ses  habitants.  Cette  partie  de  la  cite  pent  pretendre 
etre  le  centre  artistique  et  monumental.  II  serait  trop  long  ici 
d'enumerer  en  details  les  dispositions  qui  c(mviennent  a  cette  con- 
ception eminemment  moderne. 

Qu'il  nous  suffise  de  dire  que  I'hotel-de-ville  pent  en  occuper 
presque  le  centre  geometrique.  II  est  bon,  en  developpant  le  cote 
monumental  de  cette  partie  de  la  ville,  de  faire  naitre  chez  ses  habi- 
tants cet  amour  ardent  pour  son  sol  qui  est  la  source  pure  de  ce  grand 
patriotisme  local,  qui  a  tou jours  ete  si  florissant  aux  grandes  epoques 
de  I'histoire  artistique  des  peuples.  On  ne  pent  attribuer  assez  d'im- 
portance  a  I'influence  que  peuvent  exercer  de  grands  monuments 
sur  I'esprit  des  masses.  lis  deviennent  comme  la  representation  ma- 
terielle  et  tangible  de  I'activite,  du  labeur  et  de  la  grandeur  de  la 
ville. 

La  centralisation  a  outrance,  qui  a  cree  les  grandes  capitales,  qui 
suce  le  meilleiir  de  I'ame  nationale,  est  une  erreur  fondanientale. 
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Dans  les  grandes  nations  les  centres  doivent  etre  multiplies.  Rien 
n'a  enrichi  autant  le  domaine  esthetique  des  villes,  dans  les  epoqiies 
passees,  que  la  puissante  independance  et  la  liberte  des  communes. 
C'est  rendre  service  a  I'ideal  de  Thumanile  que  de  chercher  a  briser 
cette  centralisation  etroite,  tracassiere,  anonyme,  brutale  et  aveugle^ 
que  fait  peser  si  lourdement  sur  les  peuples  les  Gouvernements 
modernes. 

Parmi  les  grands  pays,  I'Angleterre  et  les  Etats-Unis  d'Amerique 
sont  peut-etre  les  nations  les  plus  decentralisees.  L'application  des 
lois  d'organisation,  de  developpement  et  d'embellissements  des  villes 
ne  fera  qu'accentuer  ce  mouvement. 

La  ville  de  Vhabitation. — La  derniere  partie  de  la  cite,  et  non  la 
moins  capitale,  sur  laquelle  I'Angleterre  et  les  Etats-Unis  d'Ame^ 
rique  ont  attache  la  plus  haute  importance,  est  la  cite  de  I'habita' 
tion,  celle  oil  I'on  vit  quand  on  a  quitte  ses  travaux  de  la  journee. 
celle  ou  est  le  nid  de  la  famille,  le  berceau  de  I'humanite.  L'An- 
gleterre  et  les  Etats-Unis  d'Amerique  en  ont  cree  d'admirables  ex- 
emples  modernes.  Et  il  ne  faut  pas  craindre  d'apporter  ici  notre 
admiration  a  la  lutte  heroique  entamee  par  ces  pays  pour  defendre 
leurs  "  cottages  "  contre  la  tentation  de  la  maison  a  etages,  habitatioij 
trop  courante  du  continent  europeen. 

Nous  trouvons  la  un  parallele  a  cette  lutte  egalenient  heroique  sur 
le  terrain  economique,  qui  a  fait  conserver  a  I'Angleterre,  malgrd 
tous  les  obstacles  et  toutes  les  coalitions,  le  libre  echange  en  opposi-^ 
tion  avec  le  protectionisme  continental. 

Dans  ce  domaine  de  I'habitation  la  race  anglo-saxonne  a  montr^ 
toute  I'energie  de  son  caractere.  La  seule  reserve  que  nous  aurions  a 
faire  a  ces  cites  de  I'habitation,  telles  qu'elles  sont  comprises  en 
Angleterre,  est  de  noyer  parfois  ses  monuments  les  plus  importants 
au  hasard  de  milliers  de  ces  petites  constructions  ideales :  les  cottages., 
II  n'en  reste  pas  moins  qu'une  des  gloires  les  plus  pures  de  la  Grande- 
Bretagiie,  c'est  d'avoir  fait  sienne  cette  devise:  Une  maison,  une 
famille. 

La  division  en  quatre  gi-oupements  essentiels,  montrant  les  besoins 
d'une  ville  moderne,  doit  etre  toujours  presente  aux  constructeui*s  de 
ville,  meme  lorsque  les  espaces  dont  elle  dispose  sont  relativement 
restreints. 

C'est  le  cas  qui  se  presente  lorsque  les  terrains  d'extension  rac- 
cordant  une  ville  principale  avec  ses  faubourgs  ne  presentent  pas 
toute  I'etendue  necessaire. 

II  est  souvent  delicat  de  corriger,  a  ce  moment-la,  les  erreurs  du 
pass6.  Mais  il  est  prudent,  dans  ce  cas,  de  remanier  le  plan  general 
des  parties  limitrophes  construites  et  par  des  lignes  d'ensemble 
formant  un  reseau   bien  equilibre,  fixer  I'amelioration  qui  pourra 
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etre  obtenue  par  une  execution  sectionnee  et  repartie  sur  un  grand 
nombre  d'annees. 

La  mise  an  point  d'un  plan  de  ville  et  de  ses  faubourgs,  est  un 
travail  de  tres  longue  haleine  et  que  I'avenir  seul  peut  mener  a  bien, 
lorsque  par  avance  on  aura  a  determiner,  a  la  suite  d'une  etude  ap- 
profondie,  le  plan  general  de  la  cite  agrandie. 

Mais  que  d'erreurs  sont  commises  journellement  dans  I'emplace- 
ment  choisi  et  la  construction  des  edifices  les  plus  importants,  qui 
montrent  a  quel  point  il  est  necessaire  de  reviser  nos  programmes,  nos 
plans,  et  surtout  nos  methodes  surannees  de  construire. 

II  est  certain  que  des  erreurs  monumentales,  c'est  bien  le  mot  qui 
convient,  sont  faites  a  chaque  instant  dans  nos  villes  modernes. 

L'argent  gaspille  dans  des  monuments  enormes  qui  ne  repondent 
pas  aux  besoins  qu'ils  doivent  satisfaire,  est  un  des  scandales  mo- 
dernes de  I'amenagement  des  villes.  II  me  serait  aise  d'en  citer  un 
grand  nombre  de  cas. 

Je  ne  prendrai  qu'un  exemple.  Un  monument  pris  dans  une  eate- 
gorie  de  premiere  importance  et  tres  moderne :  Une  gare  principale 
de  chemin  de  fer. 

Qui  ne  connait  la  ville  d'Anvers  et  les  parties  si  attachantes  de  la 
vieille  cite  flamande.  On  sait  a  quel  point,  meme  lorsqu'une  munici- 
palite  veut  faire  les  efforts  necessaires,  il  lui  est  difficile  d'ameliorer, 
tant  au  point  de  vue  de  I'hygiene  qu'au  point  de  vue  esthetique,  la 
ville  qu'elle  administre. 

La  nouvelle  gare  de  chemin  de  fer  bien  connue  est  un  monument 
gigantesque  qui  a  coute  une  somme  de  plus  de  50  millions  de  francs 
($10,000,000). 

Lorsque  I'on  reflechit  a  ce  qu'est  une  gare  de  chemin  de  fer  et  a 
quels  besoins  precis  elle  repond,  on  est  stupefait  de  constater  I'enor- 
mite  de  I'erreur  commise  a  Anvers.  La  gare  d'Anvers,  munie  des 
demiers  perfectionnements  de  trafic,  au  lieu  d'etre  un  edifice  raison- 
nable  que  I'on  serait  en  droit  d'attendre  d'un  monument  si  recent, 
n'est  en  realite  que  le  "  palais  de  la  fumee,"  ainsi  que  nous  I'avons 
appelee  avec  un  realisme  qui  convient.  Ses  arches  monstrueuses  qui 
ne  repondent  a  aucune  necessite,  si  ce  n'est  a  la  fantaisie  de  calculs 
d'ingenieurs,  sont  inexcusables.  Au  lieu  d'avoir  depense  une  somme 
aussi  colossale  a  faire  un  monument,  en  definitive  deplorable — je 
passe  sous  silence  le  caractere  particulier  de  son  architecture  qui  ne 
repond  aucunement  au  bon  gout  traditionnel  des  Flandres — et  que 
i'on  songe  a  ce  qu'une  ville  telle  qu'Anvers  a  de  sommes  a  depenser 
rien  que  pour  s'assainir  ou  s'organiser  completement,  on  reste  con- 
fondu  de  la  legerete  avec  laquelle  sont  decides  et  entrepris  les  plus 
grands  travaux  de  nos  jours. 

Que  pour  la  gare  de  chemin  de  fer  d'une  ville  importante  on  edifie 
une  fagade  digne  d'elle,  qui  corresponde  aux  services  generaux  et  aux 
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entrees  du  public,  c'est  bien.  Mais  qiie  pour  mettre  a  couvert  les 
trains  qui  se  composent  en  definitive  de  voitures  et  de  locomotives  a 
I'echelle  humaine,  on  monte  des  voutes  geantes.  imitation  grotesque 
des  nefs  des  cathedrales,  a  la  place  de  simples  quais  converts  par  des 
auvents,  c'est  trop. 

Aucun  raisonnement,  aucune  beaute  esthetique,  ne  sauraient  excuser 
de  pareilles  erreurs,  si  ce  n'est  le  plaisir  de  gaspiller  les  ressources  de 
I'Etat  et  celles  des  communes.  II  est  temps  que  des  precedes  indignes 
de  notre  civilisation  moderne  soient  energiquement  condamnes. 

Ces  erreurs  dans  la  construction  d'edifices  aussi  importants  ont 
naturellement  une  repercussion  immediate  sur  I'administration  inte- 
rieure  d'une  cite.  II  est  incontestable  que  lorsque  des  sommes  aussi 
considerables  ont  ete  mal  utilisees,  il  n'est  possible  avant  longtemps 
de  songer  a  ameliorer  I'hygiene  et  la  beaute  de  cette  ville. 

Comment  definir  en  quoi  consiste  la  beaute  d'une  ville? 

La  beaute  d'une  ville  est  faite  avant  tout  de  la  beaute  de  ses  grandes 
lignes  de  circulation. 

Sur  ce  point  il  faut  reconnaitre  que  jusque  dans  les  plus  belles 
villes  que  notre  pensee  puisse  evoquer,  nous  n'avons  que  des  frag- 
ments de  cette  beaute.  Aucuns  plans  raisonnes,  s'etendant  aux  limites 
possibles  du  developpement  d'une  cite,  n'a  encore  ete  entrepris. 

Comment  voulez-vous  que  dans  ces  conditions  il  soit  possible  de 
creer  des  monuments  qui  soient  comme  enchasses  dans  un  ensemble 
proportionne  et  harmonieux  de  lignes?  On  attaque  pour  se  couvrir 
les  travaux  de  I'achitecte!  Certes,  il  a  souvent  oublie  de  se  pene- 
trer  des  lignes  environnantes  lorsqu'il  a  arrete  les  lignes  capitales  de 
son  monument. 

Ceci  me  rappelle  une  ciirieuse  erreur  faite  a  New  York  et  que  je 
signalai,  il  y  a  deux  ans,  aux  Americains,  par  I'un  des  organes  les 
plus  importants  de  leur  presse.  The  New  York  American. 

La  bibliotheque  principale  de  la  ville  de  New  York,  monument 
dont  le  coiit  est  de  35  millions  de  francs,  (7,000,000)  fut  tout  simple- 
ment  mal  plantee  dans  le  tres  beau  terrain  qui  lui  etait  consacre.  Sa 
fa(;;ade  principale  donne  sur  la  Cinquieme  Avenue,  I'avenue  du  grand 
luxe  de  Tarchitecture  americaine,  sur  laquelle  s'elevent  tant  de  monu- 
ments interessants,  dont  quelques-uns  meme  remarquables.  Le  ter- 
rain vaste,  qui  avait  coiite  une  somme  considerable,  permettait 
I'etablissement  d'un  grand  square  au  devant,  qui  reserverait  par 
derriere  un  vaste  espace  suffisant  pour  les  agrandissements  futurs  et 
pour  les  depots  de  livres.  Au  lieu  de  reculer  I'edifice  et  de  placer  ce 
square  comme  cadre  tout  designe  de  sa  facade  monumentale  sur  la 
Cin(]uieme  Avenue,  on  a  place  le  cadre  par  derriere  sur  une  avenue 
quelconque. 

A  peine  signalee  au  grand  journal  de  New  York,  cette  erreur  fut 
immediatement  relevee  de  tous  cotes  comme  monumentale  et  mal- 
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heureusement  irreparable.  Si  Ton  avait  songe,  en  tragant  ce  pro- 
gramme, a  la  valeur  qu'acquierent  les  lignes  generales  d'un  grand 
monument  par  le  recul  proportionne  da  sa  fagade  principale,  I'erreur 
n'aurait  pas  ete  commise.  II  fallait  y  leflechir  pendant  cinq  minutes 
seulement.  II  est  vrai  que  les  Americains,  dont  I'audace  ne  reculc 
devant  rien,  decideront  peut-etre  un  jour  de  glisser  sur  roulettes  leur 
bibliotheque  pour  la  replacer  en  arriere! 

La  beaute  d'une  ville,  comme  sa  salubrite,  est  egalement  et  pent 
etre  principalement  influencee  par  la  direction  et  I'orientation,  par 
rapport  aux  rayons  solaires,  donnees  h.  ses  principales  voies  et  a  ses 
edifices. 

II  est  en  effet  inconcevable,  lorsque,  I'on  examine  de  pres  la  con- 
texture d'une  grande  ville  moderne,  de  constater  a  quel  point  on  a 
oublie  I'element  principal  de  la  beauts  des  choses  qui  est  dans  leur 
^clairage. 

Nous  introduisons  ici,  pent  etre  pour  la  premiere  fois  dans  le 
d^bat,  1 'argumentation  vraiment  scientifique  et  rationnelle,  sur 
laquelle  repose  toute  la  beaute  des  cites.  Personne  ne  contestera,  en 
effet,  sans  y  avoir  cependant  jamais  bien  reflechi,  que  la  beaute  des 
edifices  est  dans  la  maniere  dont  la  lumiere  du  soleil  eclaire,  certaines 
parties  ou  projette  des  ombres  sur  d'autres. 

Dans  aucune  des  grandes  periodes  de  I'histoire  de  Fart  qui  a  fait 
eclore,  depuis  les  civilisations  les  plus  reculees  de  I'Asie  ou  de 
I'Afrique,  les  batiments  les  plus  incomparables,  on  a  oublie  cette  loi 
de  I'orientation  des  grandes  fagades  par  rapport  a  la  direction  des 
rayons  du  soleil. 

Quelles  sont  les  villes  de  nos  jours  o^  I'on  ne  puisse  trouver,  comme 
a  plaisir,  des  batiments  considerables,  ayant  leurs  plus  belles  fagades 
plongees  dans  I'ombre  ou  a  peine  eclairees  par  des  rayons  frisants. 
Je  crois  que  presqu'aucune  des  grandes  villes  du  monde  n'est  exempte 
de  ce  grave  reproche.  C'est  la  peut-etre  la  raison  cachee  de  ces 
critiques  si  justifiees  dont  la  ville  moderne  est  a  juste  titre  I'objet, 
mais  dont  on  n'a  pas  su  expliquer  la  veritable  cause. 

Le  soleil,  de  plus,  est  reconnu  par  la  science  moderne — et  ceci  est 
capital — comme  ayant  une  action  souveraine  sur  la  vie  de  I'individu. 
par  sa  puissance  a  la  fois  regeneratrice  de  I'organisme  humain  et 
microbicide  de  premier  ordre. 

S'il  est  par  consequent  veritable  createur  de  la  sante,  il  ne  faut  pas 
oublier  qu'il  est  egalement  I'artiste  par  excellence  qui  mettra  en 
valeur  tous  nos  efforts  pour  creer  la  beaute  plastique,  dans  ce  qu'elle 
peut  avoir  de  plus  parfait. 

Les  monuments,  dans  les  siecles  passes,  qui  ont  ete  profondement 
penses  at  reflechis  avant  que  d'etre  executes,  sont  restes  comme  les 
types  les  plus  remarquables  du  genie  humain. 
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Voyez  a  cet  egarcl,  a  Paris,  la  Place  de  la  Concorde,  I'ancienne 
Place  Louis  XV,  qui  fut,  pendant  un  temps  de  bouleversement,  la 
Place  de  la  Revolution.  Ses  monuments  sont  admirablement  orientes 
et  leur  eclairage  savamment  etudie  en  fait  ressortir  la  grande  noblesse 
de  lignes ;  pas  une  erreur  n'a  ^te  commise  a  cet  egard,  aussi  leur  effet 
a  ete  universellement  reconnu  dans  le  monde  commc  voisin  de  la  per- 
fection. Lorsque  I'on  veut  citer  un  exemple  d'un  effet  monumental 
parfait,  il  faut  tou jours  citer  la  Place  de  la  Concorde. 

On  ne  saurait  done  assez  mediter  la  grande  loi  de  I'eclairage  des 
monuments,  qui  se  lie  si  intimement  a  leur  beaute. 


PRESENT    STATUS    OF    VENTILATION. 

D.  D.  KiiiiiAi.L,  member  of  American  Society  of  Heating  and  Ventilating 
Engineers,  and  of  the  American  Public  Health  Association,  and  chairman  of 
the  section  on  ventilation  of  the  American  Museum  of  Safety,  New  York  City. 

Ventilation,  until  recently  secure  in  its  position  before  the  public, 
may  now  be  said  to  be  without  definite  or  satisfactory  status.  Present 
standards  are  attacked  and  declared  unscientific,  the  methods  of  ven- 
tilating engineers  are  condemned,  and  by  some,  artificial  veritilation  of 
schools,  hospitals,  and  similar  buildings  is  said  to  be  entirely  un- 
necessary. 

It  may  be  that  not  all  of  the  principles  of  methods  of  ventilation 
accepted  in  the  past  or  at  the  present  time  are  correct,  but  if  the  best 
of  them  are  in  error  the  fact  has  not  been  scientifically  demonstrated 
nor  have  better  methods  been  exemplified. 

It  may  be  successfully  maintained  that  ventilation  as  now  prac- 
ticed has  accomplished  much  and  should  be  continued  until  better 
methods  are  developed  and  proved  to  be  correct.^  Without  a  doubt 
lack  of  ventilation  and  inefficient  ventilation  result  in  a  constant  loss 
of  human  life  and  of  actual  money  which,  if  correctly  computed, 
would  be  appalling.  This  is  adequate  justification  for  the  greatest 
urgency  in  carrying  on  investigations  and  tests  and  for  such  meeting's 
as  the  one  of  tliis  afternoon. 

Much  doubt  and  misapprehension  regarding  the  worth  of  ventila- 
tion is  being  aroused  by  statements  which  are  being  made  derogatory 
•;o  ventilation,  tliesc  statements  being  based  upon  lack  of  investigation 
•\nd  unscientific  or  incorrect  data.  They  are  doing  incalculable  in- 
jury to  the  cause  of  ventilation  and  to  the  best  interests  of  mankind. 

By  many  investigators  the  ventilation  problem  is  approached  as 
though  it  had  but  a  single  element  of  importance  as,  for  instance,  air 
volume,  air  quality,  temperature,  humidity,  or  air  movement.  By 
others  two  or  three  of  these  elements  are  viewed  as  essential,  while  by 
still  others  the  problem  of  ventilation  is  viewed  as  a  problem  having 
several  sides  of  perha}is  e((nal  oi-  at  least  great  importance  and  other 
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sides  of  less  importance.  To  the  author  the  latter  view  seems  the 
correct  one. 

These  problems  may  be  grouped  for  study  into  two  classes,  namely, 
air  conditioning  and  ventilating  methods. 

In  the  first  division  would  be  included : 

(a)  Chemical  composition  of  air;  with  special  reference  to  oxygen, 
ozone,  carbon  dioxide;  and  investigations  of  those  elements  in  the 
air  to  which  but  little  thought  is  now  given. 

(b)  Organic  matter;  that  is,  that  due  to  exhalations  and  body  ex- 
cretions. 

(c)  Dust. 

(d)  Humidity. 

(e)  Temperature;  optimum;  effect  of  high,  low,  and  varying. 

(/)  Air  volume;  for  different  classes  of  people,  different  surround- 
ings, as  effected  by  different  systems  of  ventilation,  different  chemical 
and  physical  qualities  or  different  degrees  of  diffusion. 

(g)  Air  movements;  still,  moving  (below  the  point  of  sensible 
drafts) ,  drafts,  breezes. 

(A)  Heating  of  air;  is  it,  whether  containing  or  free  from  dust, 
injured  by  heating?  Relative  effects  of  high  and  low  temperature 
heating  surfaces. 

(*')   Coolinsr. 

(j)   Recirculation. 

As  incidental  questions  worthy  of  serious  study  there  might  be 
included : 

(k)  Relation  of  ventilation  to  conditions  of  rest,  sleep,  normal 
activity,  and  violent  exercise  and  ventilation  as  affected  by  age,  sex, 
and  climate. 

(Z)  Methods  of  determining  the  effect  of  ventilation  and  its  ele- 
ments upon  the  individual  and  upon  masses  of  people. 

(m)  Natural  versus  artificial  ventilation. 

(n)    Efficiency  of  installation  and  operation. 

It  would  seem  necessary  that  the  air  should  be  properly  condi- 
tioned before  considering  the  method  of  its  use,  just  as  a  surgeon 
looks  to  the  condition  of  his  instruments  before  undertaking  his  task. 
Not  that  air  conditioning  is  necessarily  the  most  important  question 
involved,  but  good  ventilation  can  be  possible  only  when  good  air 
is  the  basis  thereof,  and  no  manipulation  of  air  volume,  movement, 
or  temperature  of  foul  or  improperly  conditioned  air  may  be  made  a 
substitute  for  good  air.  It  is  admitted  that  poor  aerial  surroundings 
may  be  improved  by  a  stirring  of  the  poor  air,  but  this  does  not 
constitute  good  ventilation.     As  stated  by  Prof.  Aflleck :  ^ 

As  far  as  experimental  conditions  are  concerned,  the  chemical  composition 
of  the  expired  air  does  not  produce  an  injurious  effect  upon  the  human  system, 
but  the  writer  has  yet  to  learn  of  extended  observations  whi.''h  prove  that 
continuous  living  in  such  invitinted  air  does  not  impair  health. 
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The  designing  engineer  has  in  the  past  paid  too  little  attention  to 
the  quality  of  the  air  used  for  ventilation  or  to  its  source. 

(a)  Referring  to  the  chemical  composition  of  the  air,  oxygen  is 
generally  considered  the  most  important  element.  Normal  air  con- 
tains approximately  21  per  cent  of  oxygen;  exhaled  it  still  contains 
about  16  per  cent,  the  5  per  cent  difference  in  oxj^gen  having  been 
replaced  by  carbon  dioxide,  water  vapor,  and  tissue  excretions.  It 
is  stated  by  the  physician  and  the  biologist  that  no  good  is  accom- 
plished by  increasing  the  proportion  of  oxygen  beyond  the  21  per 
cent,  even  in  cases  of  pneumonia,  and  that  we  could  continue  to 
exist  indefinitely  in  air  containing  16  per  cent  of  oxygen,  but  no 
assertion  may  be  made  that  air  containing  21  per  cent  of  oxygen  and 
free  from  the  elements  with  which  it  is  ladened  upon  exhalation  is 
not  better  than  the  air  containing  16  per  cent  of  oxygen  and  5  per 
cent  of  injected  undesirables. 

Carbon  dioxide,  once  considered  a  poison,  is  now  considered  negli- 
gible so  far  as  its  effect  upon  health  is  concerned,  but  we  may  not 
neglect  its  value  as  a  means  of  determining  air  quality,  for,  although 
not  necessarily  harmful  in  itself,  it  is  a  fact  that  large  proportions 
of  carbon  dioxide  usually  indicate  decreased  proportions  of  oxygen 
or  the  presence  of  carbon  dioxide  produced  by  the  distillation  of  dust 
or  otherwise. 

Ozone,  only  recently  linked  with  the  question  of  ventilation,  is 
worthy  of  serious  consideration.  It  has  proved  an  efficient  ally  to 
the  physicians  in  cases  of  pneumonia  and  other  diseases,  and  its  value 
as  a  sterilizing  and  an  oxidizing  agent  is  generally  recognized.  Prac- 
tically no  use  is  now  being  made  by  engineers  of  ozone  as  an  adjunct 
to  ventilation,  although  a  limited  amount  of  experimentation  is  under 
way  to  determine  its  worth.  The  cost  of  installing  and  operating 
ozone  machines  is  relatively  so  small,  in  comparison  with  the  cost  of 
installing  or  operating  the  ventilation  plant  (probably  not  over  2  to 
4  per  cent),  that,  if  its  efficacy  is  demonstrated,  cost  should  prove  no 
obstacle.  Its  use  in  connection  with  the  ventilation  of  the  English 
Parliament  buildings  is  said  to  have  been  advocated  by  Dr.  Leonard 
Hill.  That  it  is  striking  the  popular  imagination  is  evidenced  by  its 
use  in  some  of  our  theaters  and  by  the  many  small  ozonizing  devices 
coming  into  the  market.  However,  this  use  is  without  scientific  basis 
or  measure.  Slightly  noticeable  at  times  in  the  country  or  on  the  sea, 
it  is  practically  lacking  from  the  air  of  the  city,  due  probably  to  its 
absorption  in  the  process  of  oxidization  of  wastes  of  the  city  streets 
and  to  the  presence  of  factories  and  power  plants. 

It  is  found  in  the  proportion  of  about  one  part  to  a  million  in 
country  and  sea  air,  while  it  is  practically  missing  in  the  air  of  the 
city.     May  it  not  be  possible  to  improve  the  air  of  our  habitations 
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in  the  city  by  a  restoration  of  that  amount  of  ozone  found  in  country 
or  sea  air  if  it  may  be  done  by  means  of  apparatus  which  will  not  also 
produce  nitrous  oxides  or  other  harmful  products? 

Dr.  G.  Lennox  Curtis,  who  has  experimented  largely  in  this  field, 
«sks:  "  If  ozone  is  the  active  principle  of  oxygen  and  the  atmosphere 
x)i  cities  contains  only  a  small  percentage  of  it,  why  not  supply  it  by 
means  of  the  electric  coil  and  ozone  generator?  " 

It  is  possible  that  there  are  other  important  constituents  of  the  air 
T)f  which  but  little  is  known,  as,  for  instance,  argon. 

(6)  The  problem  of  organic  matter  in  the  air  of  an  occupied  apart- 
ment is  still  in  debate.  Brown-Sequard  and  others  proved  to  their 
satisfaction  that  such  matter  exists.  Haldane,  Smith,  Lehman,  and 
others  proved  to  the  satisfaction  of  themselves  and  others  that  such 
was  not  the  case.  Prof.  Rosenau,  as  the  result  of  recent  experiments, 
foncludes  that  there  is  justification  for  the  belief  in  the  existence  of 
organic  matter,  specific  in  its  nature,  in  expired  air.  Analysis  of 
his  experiments  may  lead  the  physician  and  the  biologist  to  question 
the  correctness  of  his  conclusions,  but  so  direct  a  bearing  has  thi« 
•question  on  the  all-important  question  of  air  renewal  that  the  earliest 
possible  determination  of  the  problem  is  urged. 

(g)  The  dust  problem,  as  it  relates  to  ventilation,  is  too  lightly 
considered.  It  is  more  than  an  annoyance,  for  it  involves  physical, 
biological,  and  chemical  phases.  Breathed  into  the  respiratory  tract 
it  may  cause  not  only  annoyance,  but  irritation  or  even  abrasions 
which,  in  the  opinion  of  many,  increase  the  liability  to  communica- 
tion of  disease.  The  germ-bearing  possibilities  of  dust  are  strongly 
urged  by  some  authorities  and  denied  by  others,  the  same  situation 
existing  in  the  matter  of  communioability  of  disease  through  the 
means  of  germ-laden  dust  and  air. 

Tests  by  Profs.  V.  Esmarch  and  Nussbaum  are  quoted  as  evidence 
t)f  a  chemical  change  of  the  air  due  to  the  decomposition  of  organic 
matter  when  coming  into  contact  with  heating  surfaces  of  high  tem- 
I^erature,  ammonia  being  found  in  noticeable  quantities  by  botli 
Bxperimentors,  while  others  have  maintained  that  carbon  monoxide 
is  produced.  Objectionable  odors  are  said  to  be  due  to  this  cause, 
and  the  air  is  said  to  be  robbed  of  ozone,  which  has  been  utilized  in 
the  process  of  oxidation. 

Mr.  Conrad  Meier,  an  eminent  ventilating  engineer,  as  the  result 
of  study  and  observation,  in  a  paper  on  the  subject  asserts  that  the 
dust  problem  is  the  most  important  one  in  the  general  problem  of 
ventilation — far  more  important  than  the  question  of  humidity.  In- 
deed, he  states  that  most  of  the  complaints  charged  to  extremely 
dry  air  are  due  to  the  effect  of  dust. 

Relatively  few  ventilating  systems  include  air  filters,  and  the 
majority  of  the  filters  used  are  of  the  cloth  variety,  the  cloth  often 
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being  too  small  in  area,  of  small  merit  as  a  filtering  medium,  and 
mounted  on  poorly  constructed  and  leaky  frames.  In  a  fan  system 
of  ventilation  the  velocity  of  the  air  through  the  cloth  should  not 
exceed  40  feet  per  minute.  The  use  of  the  air  washing  filter,  which 
is  much  superior,  has  been  limited,  because,  like  many  other  desir- 
able adjuncts  to.  a  complete  ventilating  system,  it  is  too  often  pro- 
scribed on  the  ground  of  cost,  although  the  average  cost  of  the  cloth 
filter  is  about  2  to  4  per  cent,  and  that  of  the  air  washer  but  4  to  7 
per  cent,  of  the  cost  of  the  heating  and  ventilating  system. 

(d)  Humidity  is  another  much-debated  question.  There  are  those, 
like  Mr.  Meier  and  Prof.  Woodbridge,  who  decry  the  importance  of 
artificial  humidification,  or  who  see  no  ill  effects  in  breathing  dry 
air,  placing  no  faith  in  what  seems  to  be  justifiably  said  to  be  the  ill 
effects  of  dry  air.  On  the  other  hand.  Dr.  Henry  Mitchell  Smith, 
Prof.  Hough,  Dr.  Wilson,  and  others  maintain  that  excessively  dry 
air  results  in  the  enlargement  of  gland  tissues  and  the  thickening 
of  the  membrane  of  the  respiratory  tract ;  the  production  of  feverish 
and  parched  tongue,  lips,  and  skin ;  the  causing  of  the  eyes  to  redden 
and  smart,  the  ears  to  become  dried,  and  the  aggravation  of  catarrhal 
conditions,  the  latter  extending  even  into  the  Eustachian  tubes. 
Headaches  are  said  to  result,  the  vitality  to  be  lessened,  and  the  dry 
air  is  regarded  as  an  excitant,  causing  sleeplessness  and  irritability. 
In  a  plant  coming  under  the  notice  of  the  author,  just  these  com- 
plaints are  made  whenever,  in  cold  weather,  the  humidifying  system 
becomes  inoperative. 

Conversely,  the  authorities  last  named  above  assert  that  moist  air 
feels  balmy,  and  has  a  soothing  or  depressive  effect  which  tends  to 
oroduce  restfulness  and  sleep. 

The  effects  upon  our  health  and  comfort  of  moisture  in  the  air, 
as  it  acts  through  the  respiratory  tract  and  on  the  outer  surface  of 
the  body,  should  be  determined  with  more  exactness. 

As  to  the  desirable  degree  of  humidity,  there  seems  to  be  little 
agreement  among  engineers  or  physicians,  but  30  per  cent  minimum 
and  80  per  cent  maximum  are  the  extreme  limits  mentioned.  In 
artificial  humidification,  it  is  the  practice  of  designing  engineers  to 
provide  for  a  maximum  of  50  per  cent,  this  being  regarded  as  suffi- 
cient to  maintain  healthful  conditions,  while  35  per  cent  is  used  as 
a  minimum  in  extremely  cold  weather,  to  provide  against  condensa- 
tion on  outside  walls  and  on  windows  and  because  it  is  believed  that 
DO  harm  will  result  at  this  minimum.  It  may  be  that  this  lower 
range  is  too  low,  but  it  has  yet  to  be  proved,  and  this  is  not  below  a 
condition  sometimes  found  in  outside  air. 

The  humidity  within  our  homes,  schools,  hospitals,  offices,  stores, 
and  factories  Mill  frequently  be  found  to  be  below  20  per  cent,  and 
sometimes  as  low  as  12  per  cent,  much  less  than  on  the  driest  desert 
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known.  Opening  of  the  windows  will  not  remedy  this  condition 
without  lowering  the  temperature,  for  the  warming  by  the  radiators 
of  the  air  thus  admitted  increases  its  capacity  for  moisture;  that  is, 
reduces  its  relative  humidity. 

That  humidifying  devices  are  not  more  used  is  less  the  fault  of 
designing  engineers  than  of  owners  and  architects,  who  will  not 
authorize  the  necessary  expenditure.  The  cost  of  such  devices  is 
not  great.  Evaporating  pans  with  steam  coils  and  automatic  hu- 
midity regulation  will  usually  cost  less  than  $400  for  15,000  cubic 
feet  of  air  per  minute,  or  from  about  3  to  5  per  cent  of  the  cost  of 
tlie  heating  and  ventilating  system.  A  humidifying  device  with 
automatic  regulation  applied  to  the  air  washer  involves  no  greater 
cost,  and  this  is  the  better  arrangement,  as  it  provides  for  dust 
elimination  also. 

The  cost  of  operating  the  humidifying  system  may  not  be  neglected. 
It  requires  approximately  four  times  as  much  coal  to  evaporate  the 
water  necessary  to  raise  the  inside  relative  humidity  to  oO  per  cent 
on  a  zero  day  as  may  be  saved  by  lowering  the  room  temperature 
from  70°  to  60°.  But  there  is  no  question  in  the  mind  of  the  author 
that  artificial  humidification  is  most  important  and  worth  more  than 
its  cost. 

(e)  Temperature  and  humidity  are  urged  as  the  most  important 
elements  of  ventilation,  especially  by  Winslow,  Benedict,  Evans, 
Crowder,  and  others.  The  author  believes  that  tb^y  are  very  im- 
portant, but  believes  also  that  their  relative  importance  is  too  greatly 
magnified,  in  view  of  the  limited  data  of  conclusive  nature  available. 

Seventy  degrees  was  long  accepted  as  the  desirable  temperature 
in  this  country,  although  68°  is  now  the  standard  generally  used 
by  engineers.  In  England  60°  is  generally  adopted,  although  there 
is  said  to  be  a  growing  tendency  toward  a  higher  temperature  there. 
Experiments  are  being  conducted  in  Boston  and  New  York  schools 
and  elsewhere  to  determine  the  possibility  of  reducing  the  tempera- 
ture to  65°,  or  even  60°,  and  to  determine  the  relation  of  humidity 
and  temperature  as  they  affect  the  pupils. 

As  is  well  known,  excessively  high  temperatures,  especially  when 
associated  with  high  humidity,  place  a  severe  tax  upon  the  tem- 
perature-regulating system  of  the  body.  It  is  generally  agreed  that 
the  critical  point  of  comfort  is  72°  wet-bulb  temperature,  a  fact 
•which  is  the  basis  of  much  of  the  argument  for  replacing  the  dry 
bulb  with  the  wet-bulb  thermometer,  the  wisdom  of  which  is  disputed 
by  Mr.  J.  I.  Lyle. 

It  is  urged  by  Dr.  Gulick,  Dr.  Thompson,  and  others  that  a  vary- 
ing temperature  is  desirable.  That  low  temperatures  have  a  thera- 
peutic value  is  common  knowledge,  and  we  are  all  subject  to,  and 
doubtless  helped   by,   nature's   varying  temperature.     But   during 
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periods  of  sedentary  occupations  with  the  usual  clothing,  a  uniform 
temperature  is  required.  A  combination  of  periods  of  uniform 
temperature  during  periods  of  quiet,  with  a  lowering  of  temperature 
and  a  "  flushing  out  "  of  the  room  during  short  periods  of  exercise, 
is  unquestionably  good,  even  if  not  scientifically  demonstrated.  The 
manipulation  of  the  ventilating  system  will  vary  the  temperature, 
or  the  windows  may  be  better  used  for  this  purpose. 

The  temperature  of  a  densely  occupied  apartment  is  directly 
affected  by  the  occupants  thereof,  method  of  illumination,  adjoining 
buildings,  and  exposure.  For  the  proper  regulation  of  room  tem- 
perature the  heating  and  ventilation  should  be  the  functions  of 
separate  portions  of  the  apparatus;  that  is,  direct  radiators  should 
be  used  for  heating  to  the  extent  of  balancing  the  heat  losses  through 
exterior  walls,  windows,  and  outside  doors,  and  indirect  radiation 
should  be  used  for  heating  the  air  used  for  ventilation.  The  units  of 
direct  radiation  should  be  small  and  generally  distributed  to  prevent 
concentration  of  heat  and  to  promote  quick  heating  and  cooling  of 
radiators. 

With  the  problems  of  air  conditioning  solved,  the  question  of 
methods  of  ventilation,  air  standards,  and  so  forth,  would  be  greatly 
simplified. 

The  standards  now  in  use  by  engineers  are  arbitrary,  and  are  too 
little  modified  in  practice  to  cover  the  varying  conditions  above  men- 
tioned, being  based  upon  the  maintenance  of  certain  COj  standards. 
The  air  quantities  generally  used  in  practice  are  30  cubic  feet  per 
minute  per  occupant  in  schools;  15  to  30  in  theaters,  churches,  audi- 
toriums, factories,  and  mercantile  establishments;  60  to  100  in  hos- 
pitals and  dwellings;  and  100  to  200  in  contagious  hospitals. 

These  quantities  have  been  used  in  connection  with  ventilating 
systems  operating  on  the  dilution  principle;  that  is,  the  air  is  ad- 
mitted above  the  breathing  line  and  exhausted  at  the  floor.  There 
is  a  growing  agitation  in  favor  of  the  displacement  method  of  ven- 
tilation, in  which  the  air  is  admitted  near  or  through  the  floor  and 
exhausted  at  the  ceiling,  on  the  theory  that  the  natural  course  of  the 
air  about  the  body  and  that  exhaled  is  upward,  because  of  its  higher 
temperature  and  its  greater  vapor  content.  The  author  believes 
this  theory  to  be  far  from  proven,  but  of  sufficient  importance  to 
warrant  careful  study.  If  the  theory  be  correct,  it  may  have  a  most 
important  bearing  upon  the  quantity  of  air  required  for  ventilation. 

The  method  of  upward  ventilation  seems  to  be  gaining  adherents, 
but  in  most  cases  they  are  rabidly  partisan,  and  they  neglect  what 
may  be  governing  conditions,  such  as  details  of  building  construc- 
tion, possibility  of  difficulty  in  the  proper  diffusion  of  the  air,  or  the 
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much  more  important  matter  of  temperature  as  affected  by  the  heat 
from  the  crowd  and  the  lights. 

Frequently  the  practicing  engineer  finds  the  heating  effect  of  the 
occupants  and  the  lights  of  an  auditorium  sufficient  to  warm  30  cubic 
feet  of  air  per  minute  per  occupant  10°  to  12°  and  even  15°.  In  such 
a  case,  if  it  is  desired  to  maintain  a  temperature  of  G5°  in  the  room, 
the  air  must  be  admitted  at  50°  to  55°  of  temperature.  This  may  not 
be  done  through  the  floor  without  endangering  the  comfort  and  even 
the  health  of  the  occupants,  for,  to  secure  proper  distribution,  the  air 
must  be  admitted  in  the  immediate  vicinity  of  the  occupant;  that  is, 
under  the  seats.  When  admitting  the  air  through  the  ceiling  and  ex- 
hausting it  through  the  floor,  the  air  gradually  takes  up  this  heat 
increment  and  passes  at  a  comfortable  temperature  over  the  body. 
Incidentally,  it  strikes  the  head  while  cool  and  passes  over  the  foot 
warmer,  which  is  physiologically  better  than  the  reverse  course.  With 
30  cubic  feet,  the  downward  method  has  been  found  satisfactory. 
Any  attempt  to  lessen  the  volume  of  air  with  the  use  of  the  upward 
method  in  such  cases  will  involve  further  difficulty  in  the  matter  of 
temperatures.  A  system  which  may  be  reversed,  running  downward 
in  cold  weather  and  upward  in  hot  weather  (to  carry  off  the  heat),  is 
successfully  used. 

While  the  above  remarks  apply  especially  to  auditorium  ventila- 
tion, this  same  difficulty  may  be  encountered  to  a  lesser  degree  in 
attempting  the  upward  method  of  ventilation  of  schoolrooms,  and 
this  condition  Avill  be  aggravated  in  the  case  of  rooms  subjected  to 
the  heating  effects  of  the  sun.  The  sun's  heat  must  be  counter- 
balanced by  the  air  used  for  ventilation,  the  air  being  brought  into 
the  room  enough  below  the  desired  room  temperature  to  absorb  the 
heat  given  off  by  the  occupants  and  the  excess  heat  communicated  to 
the  room  by  the  sun. 

It  is  the  author's  opinion  that  diffusion  of  air  introduced  and  ex- 
hausted for  ventilation  has  been  given  altogether  too  little  con- 
sideration. 

It  is  a  customary  practice  among  engineers  to  use  one  inlet  and 
one  outlet  to  ventilate  a  schoolroom  or  a  court  room,  and  too  often 
this  is  applied  to  a  hospital  vvard,  and  to  other  kinds  of  ventilation 
work.  It  is  very  difficult,  and  often  impossible,  under  these  con- 
ditions, to  secure  an  even  diffusion  of  air  in  a  room  as  large  as  a 
standard  schoolroom.  Thus  stagnant  areas  may  occur,  and  the  ven- 
tilating system  is  then  condemned.  In  the  design  of  the  ventilating 
system  for  a  new  building,  the  location  of  ventilating  flues  is  always 
troublesome.  Tlie  architect  often  finds  it  difficult,  or  is  sometimes 
unwilling,  to  provide  sufficient  or  suitably  located  spaces,  or  money 
is  not  made  available  for  their  construction.  Manifestly,  a  change 
from  the  single  inlot  and  single  exhaust  to  multiple  openings,  prop- 
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eriy  proportioned  and  placed,  through  which  the  same  amount  of 
air  moves,  will  assure  diffusion  and  efficiency,  prevent  stagnant 
areas,  and  thus  have  a  direct  bearing  on  the  volume  of  air  required. 
Air  quality  also  must  possess  a  direct  relation  to  air  volumes,  for 
it  is  inconceivable  that  a  certain  amount  of  poor  or  improperly  con- 
ditioned air  will  do  the  same  ventilating  work  as  the  same  amount 
of  air  of  the  best  quality. 

(ff)  Air  movement,  as  emphasized  by  Hill  and  others,  as  a  relief 
for  too  hot  or  too  humid  conditions,  is  a  welcome  adjunct  to  ven- 
tilation, but  as  a  substitute  it  is  not  to  be  considered.  It  doubtless 
accomplishes  a  desirable  end  in  removing  the  body  envelope  of  hot 
moist  air  and  the  exhaled  air  from  the  breathing  zone,  but  the  air 
thus  removed  should  be  replaced  with  pure  air  of  a  proper  temper- 
ature and  humidity.  The  air  movement  produced  by  a  ventilating 
system  should  and  will  accomplish  this  without  drafts. 

Drafts,  which  would  include  air  velocities  from  the  point  where 
they  become  sensible  to  the  point  of  a  breeze,  are  objectionable,  but 
air  movement  below  the  limit  of  a  sensible  current  is  essential,  other- 
wise the  air  becomes  stagnant,  and  there  is  no  removal  of  the  heat 
and  moisture  of  the  body  envelope.  Outdoor  breezes,  which  bathe 
the  entire  body  (assuming  that  proper  clothing  is  worn)  are  health- 
ful, but  breezes  never  will  be  acceptable  indoors  during  the  winter. 

(h)  Dr.  Thompson  and  others  state  that  air  passed  through  the 
ventilating  system  is  robbed  of  its  "  freshness."  It  is  possible  that 
such  observations  are  due  to  the  generation  of  ammonia,  and,  pos- 
sibly, carbon  monoxide,  from  dust  in  the  air  coming  into  contact 
with  the  heating  surfaces  of  excessively  high  temperatures.  With 
the  dust  eliminated,  it  is  not  believed  that  air  is  robbed  of  anything 
when  brought  into  contact  with  heating  surfaces  of  moderate  tem- 
peratures; that  is,  not  in  excess  of  215°,  the  air  not  to  be  heated  in 
excess  of  100%  preferably  not  higher  than  80°  to  90°.  Indeed,  with 
dust  eliminated,  there  is  no  scientific  basis  for  the  assertion  that  the 
air  is  robbed  m  any  way  by  being  brought  into  contact  with  surfaces 
at  a  higher  temperature.  Chemical  and  physiological  tests  along 
this  line  are  desirable. 

In  the  belief  that  the  temperature  to  which  the  air  should  be 
heated  should  be  as  low  as  possible,  the  majority  of  engineers  now 
use  direct  radiators  in  the  rooms  to  overcome  heat  losses  through 
walls  and  windows,  while  heating  the  air  supplied  by  the  ventilating 
system  to  a  temperature  but  little  in  excess  of  the  room  temperature, 
the  excess  being  designed  to  make  up  for  loss  of  temperature  in  trans- 
mission. The  "blast"  system  of  heating  and  ventilating,  in  which 
all  of  the  heating  was  done  by  means  of  blast  coils  which  heated  the 
air  to  125°  or  even  150°,  is  now  but  little  used  in  schools,  hospitals, 
or  similar  buildings. 
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(i)  In  the  field  of  air  cooling,  but  relatively  little  has  been  done, 
largely  because  of  the  cost  of  installing  and  operating  the  apparatus, 
for  a  positive  method  of  cooling  involves  the  use  of  refrigerating 
apparatus. 

It  is  suggested  that  the  heating  or  ventilating  system  may  in  part 
be  used  for  this  purpose,  and  that  there  is  no  more  reason  why  we 
should  heat  our  apartments  in  winter  than  cool  them  in  summer. 
A  very  limited  amount  of  creditable  work  has  been  done  in  the 
cooling  of  banking  rooms  and  hospital  wards,  in  which  the  same 
fans  and  fan  coils  are  used  for  heating  and  cooling,  steam  being 
used  in  the  coils  in  winter,  and  brine  used  in  summer.  Usually  a 
cooling  effect  of  10°  in  extremely  hot  weather  is  the  maximum 
desired. 

In  one  case  the  removal  of  a  cooling  system  which  cost  a  very 
large  sum  is  contemplated,  not  because  the  desired  temperature  and 
relative  humidity  were  not  maintained  with  any  outside  weather 
conditions,  but  because  the  effect  of  the  cooled  wards  was  not  be- 
lieved to  be  of  as  much  value  clinically  as  the  free  use  of  the  sea 
air  through  open  windows.  During  the  operation  of  the  cooling 
plant  observations  were  made  on  the  patients  and  on  the  nurses, 
records  being  taken  every  15  minutes  in  the  case  of  the  nurses  from 
whom  complaints  of  headaches  were  frequent. 

It  may  be  that  the  real  cause  of  complaint  was  the  fact  that  a 
70°  temperature  and  50  per  cent  relative  humidity  were  main- 
tained at  all  times,  and  that  the  difference  between  inside  and  out- 
side conditions  was  too  great  for  the  comfort  of  the  nurses  subjected 
to  both  natural  and  artificial  conditions.  Also  the  hospital  was 
unusually  located  so  that  it  received  sea  breezes  at  all  times. 

The  cost  of  installing  the  cooling  plant  is  large.  In  a  recent  case 
involving  the  supplying  of  20,000  cubic  feet  of  air  per  minute  (not 
a  large  installation)  the  increase  in  size  of  the  refrigerating  plant 
involved  $6,000  of  additional  expense.  Had  a  plant  been  installed 
especially  for  this  purpose,  the  cost  would  have  been  double  the 
amount. 

It  is  difficult  to  make  a  definite  statement  regarding  the  cost  of 
operating  an  air-cooling  plant.  If  exhaust  steam,  otherwise  un- 
used, is  available,  the  cost  of  fuel  may  be  eliminated  by  the  use  of 
an  absorption  refrigerating  plant.  If  the  water  required  for  cooling 
in  the  refrigerating  plant  may  be  used  in  the  boilers  and  plumbing 
system,  another  large  expense  is  also  eliminated.  The  cost  of  serv- 
ice, the  remaining  important  item  of  expense,  depends  upon  the  size 
of  the  power  plant  of  which  this  is  a  part.  The  other  incidental 
expenses  arc  small. 

If  exhaust  steam  is  not  availal)le  or  if  the  water  used  by  the  re- 
frigerating plant  foi-  cooling  may  not  be  used  as  suggested,  the  cost 
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of  operating  the  air-cooling  plant  becomes  serious.  In  such  a  case 
it  may  be  generally  stated  that  the  cost  of  cooling  a  building  10® 
is  approximately  equal  to  the  cost  of  warming  it  to  70°  in  zero 
weather. 

(j)  It  is  only  recently  that  the  idea  has  been  conceived  of  recir- 
culating the  air  used  for  ventilation.  At  the  International  Y.  M. 
C.  A.  College,  Springfield,  Mass.,  some  most  interesting  experiments 
have  been  made  along  this  line  by  Dr.  McCurdy  and  Prof.  Affleck.^ 

It  was  found  that  so  long  as  the  same  air  (except  as  affected  by 
natural  leakage)  was  used  and  was  passed  through  the  air  washer 
in  operation,  the  conditions  in  the  room  were  entirely  satisfactory  to 
the  men  exercising  in  the  room,  but  when  the  washer  was  not  in 
operation  conditions  immediately  became  objectionable  and  odors 
were  noticeable.  The  effect  upon  the  men  of  the  recirculated  air 
was  no  different,  so  far  as  could  be  felt  or  observed,  from  the  effect 
of  the  air  when  taken  directly  from  outside.  In  these  sam^e  tests 
interesting  data  were  obtained  regarding  the  effect  of  varying  tem- 
peratures and  humidities.  Additional  tests  and  experiments  along 
this  line  are  to  be  made  during  the  coming  winter. 

{7c)  It  is  difficult  to  say  how  much  attention  is  given  by  engineers 
to  the  varying  demands  on  ventilation  as  affected  by  conditions  of 
occupancy,  such  as  rest,  sleep,  normal  activitj^,  mild  or  violent  exer- 
cise; to  the  questions  of  age,  sex,  conditions  of  health,  cleanliness  of 
occupants,  or  to  the  effect  of  the  illuminant  used.  Possibly  the  data 
is  more  advanced  than  the  practice,  but  additional  data  for  these 
various  conditions  is  desirable,  both  as  to  heat  and  moisture  elimina- 
tion and  air  quantities  required. 

(1)  So  far  as  is  known  to  the  author,  there  is  no  agreement  as  to  a 
satisfactory  method  of  determining  the  effect  of  ventilation  or  the 
effect  of  its  lack.  The  psychological  element  makes  it  necessary  that 
the  subjects  of  the  experiment  should  not  be  acquainted  with  the  fact 
that  they  are  under  experiment  except  under  unusual  circumstances. 
There  are  so  many  variables  in  ventilation  that  it  is  necessary  to  make 
long  continued  experiments  under  each  condition  upon  a  large  num- 
ber of  subjects  with  carefully  prepared  records  covering  all  the 
necessary  physical  details,  such  as  health,  surroundings,  and  general 
progress  of  the  subjects;  also  records  of  the  temperatures,  humidity, 
and  air  quality  and  quantities  involved. 

(w)  A  great  furore  is  being  made  by  the  advocates  of  natural 
(window)  ventilation,  especially  for  schools  and  hospitals,  the  elimi- 
nation of  artificial  ventilation  for  such  buildings  being  urged.  It 
may  not  be  inappropriate  to  refer  to  the  appeal  made  to  the  Ameri- 
can Society  of  Heating  and  Ventilating  Engineers,  in  January  of  this 
year,  that  it  should  undertake  a  movement  to  bring  about  the  elimi- 
nation of  artificial  ventilation  from  school  buildings.     It  seems  to 
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be  forgotten  by  the  advocate  of  natural  ventilation  that  artificial 
ventilation  of  schools  was  developed  more  than  40  years  ago  largely 
because  of  the  failure  of  systems  of  natural  ventilation. 

There  would  seem  to  be  a  serious  lack  of  perception,  in  this  cru- 
sade, on  the  part  of  those  who  class  together  schools  and  hospitals, 
for  the  conditions  in  the  two  classes  of  buildings  are  radically  differ- 
ent. The  usual  hospital  ward  has  windows  on  two  or  three  sides, 
well  exposed  to  the  wind ;  the  patients  are  under  the  special  care  of 
nurses,  and  the  space  per  capita  is  large.  In  the  case  of  the  modern 
school  the  unilateral  system  of  lighting  prevails,  so  that  there  are 
openings  upon  but  one  side  of  the  room,  the  pupils  are  variously 
clothed,  and  the  space  per  capita  is  less  than  one-fourth  of  that  in  the 
hospital.  The  wind  can  serve  the  rooms  of  but  one  side,  or  never 
more  than  two  sides,  of  the  school  building  and  the  same  side  in  not 
always  served  by  the  wind.  What  do  the  advocates  of  exclusively 
natural  ventilation  propose  for  the  rooms  upon  the  remaining  two 
or  three  sides  of  the  building? 

There  is  no  question  that  natural  ventilation  should  be  used  just 
as  often  and  just  so  far  as  it  can  be  employed  without  endangering 
the  health  and  comfort  of  the  room's  occupants.  The  ventilating 
system,  as  now  designed  by  the  best  engineers,  is  not  "  unbalanced  " 
by  the  opening  of  windows  and  doors,  so  that  conflict  between  natural 
and  artificial  systems  is  avoided. 

For  all  densely  occupied  buildings,  such  as  schools,  most  hospitals, 
libraries,  churches,  theaters,  auditoriums,  mercantile  establishments, 
factories,  and  the  like,  natural  ventilation  is  insufficient  during 
much  of  the  heating  season,  and  a  system  of  artificial  ventilation  is 
essential  to  the  comfort,  health,  and  efficiency  of  the  occupants  of 
the  building.  Also,  the  degree  of  efficiency  with  which  the  building 
serves  the  purpose  for  which  it  was  built  is  directly  increased  by  the 
ventilating  system.  Some  of  the  buildings  of  the  classes  mentioned 
manifestly  require  artificial  ventilation  whenever  occupied,  the  others 
during  inclement  weather  and,  when,  as  is  frequently  the  case,  the 
lack  of  a  breeze  brings  about  the  most  serious  failure  of  natural 
ventilation.  Also,  artificial  ventilation  is  necessary  for  those  sides 
of  a  building  not  exposed  to  the  breeze,  for  the  season  of  the  year 
when  the  windows  may  not  in  safety  be  opened,  especially  in  schools, 
and  for  night  service  where  ventilation  is  required  during  the  night 
in  cold  weather. 

How  air  filtration,  humidification,  and  the  prevention  of  the  so- 
called  robbing  of  the  air  of  its  freshness  by  bringing  it  into  contact 
with  the  direct  radiators  in  the  room,  are  to  be  accomplished  is  not 
explained  by  the  advocates  of  natural  ventilation,  nor  have  they 
produced  medical,  scientific,  or  other  practical  data  substantiating 
their  position. 


KlmbaU.]  THE   PRESENT   STATUS   OF   VENTILATION.  559 

There  is  a  growing  conviction  that,  when  the  problems  of  air 
conditioning  and  the  proper  use  of  the  air  are  mastered,  the  artificial 
ventilating  system  will  readily  demonstrate  its  usefulness  and  its 
superiority  over  natural  ventilation. 

(n)  To  the  practicing  engineer  the  following  reasons  appear 
primarily  responsible  for  many  of  the  alleged  failures  of  ventilating 
systems  already  installed,  and  for  much  of  the  resultant  criticism; 
Lack  of  skill  in  designing;  a  penurious  policy  on  the  part  of  the 
owner  in  restricting  the  funds  available  for  the  purpose;  lack  of 
skill  on  the  part  of  the  operating  engineer,  and  the  purpose  of  the 
owner  to  reduce  the  cost  of  fuel,  electric  current,  and  labor,  regard- 
less of  its  effect  in  limiting  the  efficiency  of  the  ventilating  system, 
So  long  as  the  owner  will  decline  to  pay  the  extra  cost  of  expert 
services  for  the  design  of  the  ventilating  equipment,  leaving  what 
is  essentially  an  engineering  matter  in  the  hands  of  the  architects  or 
contractors;  so  long  as  he  will  insist  on  more  space,  more  marble,  or 
more  gargoyles,  for  the  same  appropriation,  in  preference  to  giving 
adequate  heart  and  lungs  to  the  building;  so  long  as  he  Avill  employ 
cheap  labor,  failing  to  realize  that  this  is  the  most  expensive  course 
in  the  end;  and  so  long  as  he  insists  on  reducing  coal,  electric,  and 
labor  bills  at  the  expense  of  a  limitation  of  the  vitalizing  air  supply 
of  the  building,  just  so  long  may  failures  of  ventilation  systems  be 
anticipated. 

Where  a.  school  board  too  closely  watches  the  coal  pile,  and  taxes 
the  operating  and  designing  engineer  for  every  pound  of  coal  burned, 
it  may  not,  with  justice,  hold  the  teachers  responsible  for  poor 
results  with  the  students.  If  installation  and  low  fuel  costs  are 
preferred  to  ruddy  cheeks,  and  bright,  attentive,  and  retentive  minds, 
air  filters,  humidifiers,  and  even  the  ventilation  system  hvaj  be  dis- 
pensed with.  The  publicity  which  has  been  given  to  the  critics,  and 
their  reference  to  "sterilized,"  "roasted,"  "canned,"  or  "super- 
heated "  air,  and  air  heated  to  400°  (which  is  impossible  in  a  steam- 
heating  system)  could  scarcely  fail  to  promote  a  disinclination  among 
owners  to  properly  install  or  operate  ventilating  systems.  A  great 
campaign  of  education  is  needed  to  inform  the  public  of  the  great 
value  of  the  fully  equipped  and  properly  operated  artificial  ventilat- 
ing system. 

The  solution  of  the  problems  of  ventilation  involves  much  pains- 
taking study,  investigation,  and  experimentation,  t]ie  correlation  of 
current  experiments,  and  the  cooperation  of  experimenters.  It  in- 
volves physiological  and  engineering  questions,  necessitating,  for  its 
fullest  and  quickest  solution,  the  active  cooperation  of  the  medical 
and  the  engineering  professions,  A  national  ventilation  commission, 
adequately  financed,  would  be  the  most  oniciont  instrument  in  bring- 
injr  about  these  results.     This  commission  should  consist  of  doctors, 
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physiologists,  laboratory  men,  and  designing  engineers  who  are  ex- 
perimenting in  this  field.  Its  work  would  be  similar  to  that  of  the 
national  milk  and  other  similar  commissions.  By  cooperating  with 
investigators,  collating  data,  comparing  results  obtained  in  different 
cases,  suggesting  new  tests  and  experiments,  publishing  information, 
and  finally  determining  certain  standards  and  methods  for  ventila- 
tion, a  very  great  service  would  be  performed  for  the  people  of  this 
country.  The  comfort  and  welfare  of  humanity,  which  are  so  vitally 
at  stake,  should  be  sufficient  to  command  to  energetic  action  in  the 
solution  of  these  problems. 

*  Ventilation  and  public  health:  Annals  of  American  Academy  of  Political  and 
Social  Science,  March,  1911. 

'  The  ventilation  of  gymnasia :  American  Physical  Education  Review,  April, 
1912. 

'American  Physical  Educational  Review,  June,  1912. 


THE   NEW   ART   OF    VENTILATION:   SOME   PRINCIPLES   WHICH 
FOLLOW  FROM  RECENT  PHYSIOLOGICAL  RESEARCH. 

'•C.-E.  A.  VTiNSLOw,  Associate  Professor  of  Biology,  College  of  the  City  of 
New  York,  and  Curator  of  Public  Health,  American  Museum  of  Natural 
History,  New  York  City. 

The  art  of  ventilation  was  born  too  soon.  Water  purification  began 
to  be  important  only  after  it  was  learned  what  the  real  objects  of  the 
process  were.  The  aims  of  sewage  disposal  and  garbage  disposal  have 
always  been  more  or  less  clear,  although  emphasis  has  shifted  some- 
what as  to  the  relative  weight  of  sanitary  and  esthetic  motives.  Ven- 
tilation, however,  became  a  vigorous  practical  art  long  before  there 
was  any  real  knowledge  as  to  the  effects  upon  the  body  of  the  air  of 
confined  spaces;  that  is,  before  there  was  any  sound  conception  of 
what  the  objects  of  ventilation  were.  Tomes  were  written  upon  the 
subject,  based  on  wholly  erroneous  conceptions  as  to  the  dangers  from 
expired  air. 

First,  carbon  dioxid  was  treated  as,  in  itself,  a  poisonous  and  dan- 
gerous substance,  and  the  chief  cause  of  the  sensations  experienced 
in  a  crowded  room.  In  so  recent  and  in  many  respects  so  excellent  a 
book  as  Hoffman  and  Raber's  Handbook  for  Heating  and  Ventilating 
Engineers  (1910)  we  read  that  carbon  dioxid  "is  constantly  being 
difl'used  throughout  the  air  of  the  room,  thus  rendering  it  unfit  for 
use.  If  this  carbonic-acid  gas  could  be  disassociated  from  the  rest 
of  the  air  and  expelled  from  the  room  without  taking  large  quanti- 
ties of  otherwise  pure  air  with  it,  the  problem  of  the  heating  engineer 
would  be  simplified,  but  this  can  not  be  done."  The  effect  of  carbon 
dioxid,  however,  could  easily  be  tested,  and  was  long  ago  proved  to 
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be  nil  in  any  concentrations  which  could  occur  under  the  most  extreme 
conditions  of  normal  occupancy. 

Then  the  mystically  minded  turned  to  the  organic  matter  in  the 
air,  and  aided  by  Brown-Sequard,  whose  brilliant  but  loose  experi- 
mentation gave  currency  to  so  many  scientific  fallacies,  the  concep- 
tion of  a  subtle  and  mysterious  poisonous,  morbific  matter,  or  crowd 
poison,  was  evolved.  This  theory  was  more  intangible  and  therefore 
less  easy  to  disprove. 

Gradually,  however,  it  was  shown  by  the  work  of  Fliigge,  in  Ger- 
many, of  Haldane  and  Hill  in  England,  and  of  Benedict  in  the 
United  States  that  the  chemical  explanation  of  the  harmfulness  of  the 
air  of  confined  spaces  was  wholly  without  foundation.  "When  men 
are  shut  up  in  calorimeters  all  the  effects  of  vitiated  air  can  be  dupli- 
cated by  the  combined  effect  of  two  simple  physical  factors — heat 
and  moisture;  while,  vice  versa,  if  the  atmosphere  be  kept  cool,  all 
the  effects  of  crowd  poison  disappear,  even  when  over  1  per  cent  of 
carbon  dioxid  be  present  with  all  its  accompanying  morbific  matter. 
The  lassitude,  depression,  headache,  dizziness,  and  tendency  to  nausea, 
which  the  susceptible  experience  in  crowded  rooms,  were  all  produced 
at  the  Hygienic  Institute  in  Breslau  by  heat  and  moisture  alone. 
They  were  not  relieved  by  breathing  pure  air  through  a  tube.  They 
were  relieved  by  cooling  or  drying  or  agitating  the  air  without  chang- 
ing its  chemical  composition. 

The  phenomena  of  increased  metabolism  and  increased  blood  pres- 
sure, described  by  Dr.  Oilman  Thompson,^  as  following  a  change 
from  indoor  to  outdoor  air,  are  familiar  physiological  results  of 
lowered  temperature.  In  the  same  paper  Dr.  Thompson  contends 
that  "  our  present  physical  means  of  determining  the  properties  of 
the  air  comj^letely  fail  in  recording  its  most  subtle,  yet  most  impor- 
tant, property,  namely,  that  which  everyone  recognizes  for  himself, 
the  qualit}^  called  '  freshness.'  Superheated  air  conveyed  through 
long  metal  conduits  is  '  canned  '  air  or  '  roasted  '  air,  and  has  no  more 
*  uplift '  for  the  invalid  or  growing  child  than  a  meal  of  canned 
corn  has  for  the  dyspeptic."  The  well-known  doctrine  of  parsimony 
in  logic,  however,  forbids  us  to  make  two  assumptions  when  one  will 
serve.  Anyone  who  will  consult  the  work  of  Fliigge's  pupils,  and  of 
Haldane,  to  which  full  references  are  made  in  an  admirable  review 
by  Dr.  T.  K.  Crowder,  or  the  more  recent  Avork  of  Leonard  Hill,  will 
see  that  every  known  physiological  effect  of  "  fresh  air  "  has  been 
shown  to  be  due  to  its  physical  properties.  When  new  physiological 
effects  are  demonstrated  to  be  due  to  "  fresh  air  "  and  not  to  stale 
air  with  the  same  temperature  and  humidity  it  may  be  necessary  to 
introduce  new  hypothetical  qualities.  It  is  quite  clear  at  present, 
however,  that  the  principal  condition  which  makes  the  air  of  con- 
fined spaces  uncomfortable  and  injurious,  and  really  the  only  condi- 
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tion'of  which  we  have  definite  scientific  knowledge,  is  excessive  tem- 
perature and  humidity.  I  am  speaking  now  only  of  the  effects  of 
human  occupancy,  and  am  excluding,  for  the  moment,  the  dusts  and 
fumes  produced  by  the  combustion  of  illuminants  and  by  various 
industrial  processes. 

The  logical  conclusion  from  this  premise  might  at  first  seem  to  be 
that  we  need  not  ventilate  at  all,  but  might  simply  cut  down  heat  so 
as  to  maintain  a  low  temperature  and  let  air  changes  take  care  of 
themselves.  If  we  could  deal  only  with  human  beings  in  a  high  state 
of  cleanliness  this  might  be  the  case,  though  even  then  air  change 
would  offer  the  most  convenient  method  of  keeping  cool.  Even  in  the 
tightly  closed  sleeping  room  of  a  farmhouse  in  winter  ventilation  is 
practically  taking  place  on  a  considerable  scale  through  the  ceiling 
and  walls  and  is  actually  serving  to  carry  away  the  body  heat.  Fur- 
thermore, under  actual  working  conditions  we  must  deal  with  human 
bodies  and  human  clothing  as  they  are;  that  is,  with  bodies  and 
clothing  which  give  off  considerable  quantities  of  malodorous  organic 
substances.  We  have  no  evidence  that  such  odors  are  injurious  to 
health,  but  they  are  offensive  to  those  who  enter  occupied  rooms  and 
for  esthetic  reasons  they  should  be  removed.  We  must  deal  with 
illuminants  which  discharge  carbon  monoxid  and  other  more  or  less 
poisonous  substances  and  which  may  have  considerable  sanitary  sig- 
nificance. We  must  deal  in  factories  with  dust  and  fumes  which  are 
highly  dangerous  and  which  must  certainly  be  eliminated.  Ventila- 
tion or  air  change  is  generally  essential,  but  the  quality  of  the  air' 
supplied  is  far  more  important  than  the  quantity.  Air  conditioning 
to  secure  optimum  conditions  for  the  working  of  the  living  machine, 
not  the  removal  of  supposititious  poisonous  products,  is  the  prime 
object  of  ventilation. 

It  is  no  wonder,  since  the  ventilating  engineer  until  within  a  year 
or  two  has  not  had  those  facts  called  to  his  attention,  that  he  has 
often  failed  to  produce  the  comfortable  conditions  at  which  he  aimed. 
This  is  the  first  reason  why  artificial  ventilation  has  frequently  been 
a  failure,  but  there  are  two  others  of  almost  equal  importance.  The 
lack  of  a  proper  theoretical  basis  is  primarily  the  fault  of  the  sani- 
tarian. The  second  defect  in  very  many  ventilating  systems  comes 
home  more  directly  to  the  designing  engineer.  It  lies  in  faulty  con- 
struction of  ducts  and  faulty  placing  of  inlets,  so  that  a  reasonably 
good  distribution  of  the  air  forced  into  the  system  has  not  been  at- 
tained. This  has  naturally  not  occurred  in  the  work  of  the  best 
ventilating  engineers,  but  I  think  all  who  are  familiar  with  the  art 
will  admit  that  the  distinction  between  the  competent  and  the  incom- 
petent has  not  been  clearly  drawn  in  this  branch  of  the  engineering 
profession  and  that  a  great  deal  of  poor  work  has  been  foisted  upon 
the  public.    A  third  reason  for  disappointment  with  systems  of  ven- 
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tilation  comes  back  to  the  authorities  responsible  for  their  operation. 
It  is  useless  to  design  a  good  ventilating  plant  and  place  it  in  charge 
of  an  incompetent  janitor.  Yet  this  has  been  the  rule  rather  than  the 
exception  so  far  as  schools  and  other  public  buildings  are  concerned. 

With  all  these  adverse  circumstances,  it  is  small  wonder  that 
general  dissatisfaction  prevails  in  regard  to  the  results  of  so-called 
"artificial  ventilation."  Hospitals  and  schools  have  installed  elab- 
orate and  costly  systems,  and  their  occupants,  without  knowing  just 
what  was  wrong,  have  found  that  they  were  uncomfortable,  hot, 
stuffy,  bad  smelling,  and  have  become  disgusted  with  the  whole 
affair. 

There  is  a  strong  movement  to-day  in  many  quarters  to  cast  aside 
entirely  all  ventilation  by  fans,  and  to  rely  on  open  windows  alone. 
Hospitals  in  New  York  and  elsewhere  are  being  built  without  ven- 
tilating systems,  and  vigorous  arguments  are  presented  for  school 
buildings  built  on  the  same  plan.  It  is  useless  to  ignore  this  growing 
body  of  public  opinion,  or  to  meet  it  with  arguments  as  to  the 
theoretical  superiority  of  scientific  air  conditioning  over  the  casual 
conditions  which  we  owe  to  the  beneficence  of  nature.  It  must  be 
answered,  not  by  words  but  by  deeds ;  by  the  design  and  operation  of 
artificial  ventilation  systems  which  shall  actually  produce  atmos- 
pheric conditions  shown  by  physical  tests  and  by  the  sensations  of 
occupants  to  be  more  suitable  for  the  human  being  than  are  those 
provided  by  nature.  This  means  a  new  art  of  ventilation  based,  not 
on  the  pseudo-sanitation  of  30  years  ago,  but  on  the  accepted  results 
of  modern  physiologj\  As  a  biologist,  familiar  with  some  aspects  of 
the  science  of  the  human  body,  and  as  a  sanitarian,  called  upon  to 
study  and  report  upon  the  adequacy  of  ventilating  plans  and  the 
results  of  their  operation,  I  want  to  venture  the  dangerous  task  of 
pointing  out  what  I  think  must  be  some  of  the  fundamental  prin- 
ciples of  this  new  art. 

(1)  Good  ventilation  involves  the  lowering  of  the  temperature  of 
a  7007)1  by  cool  air. — The  most  essential  point  in  ventilation,  one 
which  overshadows  all  others,  is  the  removal  of  excess  heat  and 
moisture.  It  is  clear,  then,  that  any  system  which  does  not  guard 
against  overheating  is  bound  to  fail ;  and  this  is  precisely  where  the 
ordinary  system  does  fail.  The  usual  plan,  in  a  school  or  a  factory, 
is  to  combine  direct  and  indirect  heating,  and  to  supply  fresh  air  at  a 
temperature  above  that  in  the  room.  .  The  commonest  arrangement 
of  inlets  and  outlets  is  based  on  the  assumption  that  air  entering  at 
the  top  will  be  cooled  and  will  take  its  exit  at  the  bottom.  The  in- 
coming air  is  usually  kept  at  68°  or  70^  When  the  heat  loss  through 
walls  is  very  rapid,  all  may  be  well.  As  soon  as  the  room  tempera- 
ture rises  to  70°,  however,  trouble  begins.  The  direct  radiation  shuts 
off  at  68"  or  70°,  but  the  radiating  surfaces  remain  hot.    People  and 
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sources  of  illumination  continue  to  produce  heat.  The  temperature 
mounts  to  72°,  75°,  and,  in  crowded  rooms,  to  80°  or  more.  Anyone 
who  has  regulated  a  low-temperature  incubator  knows  that  it  is  quite 
as  necessary  to  have  some  automatic  means  of  cooling  it  when  it 
grows  too  hot  as  to  provide  for  heating  it  when  it  gets  too  cool. 
This  is  where  the  ordinary  heating  and  ventilating  system  breaks 
down.  It  usually  includes  efficient  methods  of  quickly  supplying 
heat  when  the  temperature  falls,  but  no  methods  of  quickly  removing 
excess  heat  when  the  temperature  rises.  A  system  can  be  guarded 
against  overheating  only  by  supplying  air  which  is  considerably 
cooler  than  the  room  temperature  to  be  maintained.  With  such  a 
condition,  when  the  temperature  rises  to  the  point  at  which  ther- 
mostats are  set,  and  direct  radiation  is  shut  off,  the  cool  air  may  be 
relied  upon  to  remove  excess  heat  as  fast  as  it  is  formed. 

It  will  be  noted  that  this  principle  of  cool-air  supply  implies  a  sepa- 
ration, in  part  at  least,  of  the  processes  of  heating  and  of  ventilation, 
such  as  Dr.  W.  A.  Evans,  of  Chicago,  has  so  ably  urged.  In  cold 
weather  a  certain  amount  of  the  necessary  heat  may  be  supplied  by 
heating  the  incoming  air  to  55°  or  60°,  or  whatever  temperature  may 
be  adopted.  Supplementary  direct  heating  will,  however,  almost 
always  be  necessary.  I  regard  it  as  quite  impossible  to  secure  proper 
temperature  regulation  without  two  distinct  and  independent  fac- 
tors, namely,  direct  radiation  for  heating,  and  air  for  cooling.  On 
the  other  hand,  all  this  does  not  necessarily  imply  artificial  ventila- 
tion so  called.  The  supply  of  cool  air  necessary  to  remove  excess 
heat  may  be  supplied  through  windows  or  through  pipes,  and  driven 
by  gravity  or  by  fans. 

If  once  we  face  the  fact  that  the  prime  test  of  a  ventilation  system 
is  its  ability  to  maintain  a  low  temperature,  we  gain  at  once  a  wholly 
new  basis  for  the  calculation  of  ventilation  constants.  Instead  of 
figuring  our  air  supply  on  the  amounts  necessary  to  dilute  a  given 
volume  of  carbon  dioxid,  we  can  estimate  it  on  a  basis  of  heat  re- 
moval. For  example,  according  to  Pettenkofer's  classic  figure,  which 
is  a  very  low  one,  an  adult  gives  off  400  British  thermal  units  per 
hour.  Let  us  assume  that  this  heat  must  be  removed  by  air  entering 
the  room  at  60°  and  leaving  it  at  not  above  70°.  One  British  ther- 
mal unit  raises  the  temperature  of  about  50  cubic  feet  of  air  by  1°,  or 
the  temperature  of  5  cubic  feet  of  air  from  60°  to  70°.  Hence  our 
average  adult,  producing  400  British  thermal  units,  will  require  2,000 
cubic  feet  of  air  per  hour  at  60°  to  keep  the  surrounding  temperature 
from  rising.  An  ordinary  gas  burner  produces  300  British  thermal 
units  per  candlepower-hour;  therefore  each  such  burner  requires  1,500 
cubic  feet  of  air  per  candlepower.  These  calculations  of  course  ignore 
direct  heat  loss  through  walls  and  ceiling  which,  with  a  zero  tempera- 
ture outside,  may  carry  off  the  heat  produced  by  50  or  100  people. 
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Ventilation  provisions  must,  however,  be  based  on  the  least  rather 
than  on  the  most  favorable  conditions.  In  crowded  auditoria  every 
bit  of  the  2,000  cubic  feet  of  air  is  needed;  and,  in  many  industrial 
processes,  where  the  heat  produced  by  human  beings  and  illuminants 
is  reenforced  by  the  friction  of  machinery,  and  the  heat  from  solder 
pots,  furnaces,  mangles,  pressing  irons,  and  a  host  of  other  sources, 
even  more  will  be  required. 

(2)  Heated  air  should  he  removed  from  ahove  and  fresh  cool  air 
admitted  helow. — This  second  principle  embodies  another  of  the 
positions  maintained  by  Dr.  Evans  and  his  associates  on  the  Chicago 
Ventilation  Commission.  It  follows  as  a  necessary  corollary  from 
the  first  principle  of  cool-air  supply.  Almost  all  school-ventilation 
systems,  many  systems  in  factories,  and  some  even  in  auditoria  are 
constructed  on  the  opposite  principle,  with  inlets  at  the  top  and 
outlets  at  the  bottom.  Usually  the  outlets  are  placed  just  below  the 
inlets  on  the  assumption  that  the  warm  air,  as  it  enters,  will  pass 
across  the  room,  gradually  become  cooled,  and  falling,  return  along 
the  floor.  It  is  clear  that  the  instant  the  room  temperature  rises 
above  that  of  the  incoming  air,  the  system  tends  to  work  badly.  As 
the  cooler  air  enters,  it  is  likely  to  drop  and  pass  to  the  outlet  with- 
out materially  affecting  the  general  air  of  the  room.  These  things 
are  almost  too  obvious  to  dwell  upon,  but  they  must  be  emphasized 
as  long  as  people  continue  to  wonder  why  schoolrooms  become 
overheated  when  supplied  with  warm  air  from  ceiling  inlets,  an 
arrangement  designed  to  frustrate  every  possibility  of  rational  air 
conditioning.  If  the  incoming  air  is  to  heat  the  room  and  is  to  be 
cooled  in  passing  through  it,  it  is  of  course  reasonable  to  introduce 
it  from  above.  If  it  is  of  the  same  temperature  as  the  room  and 
driven  solely  by  mechanical  power,  its  point  of  entry  is  a  matter 
which  may  be  arranged  as  one  pleases,  according  to  local  conditions. 
If,  however,  my  first  assumption  is  justified,  if,  in  order  to  guard 
against  overheating,  it  is  essential  that  the  incoming  air  should  be 
below  the  temperature  maintained  in  the  room  and  should  be  warmed 
in  its  passage  through  it,  upward  ventilation  is  the  only  rational 
method. 

(3)  Incoming  cool  air  should  he  tempered^  unless  the  number  of 
occupants  in  a  room  is  small.  The  first  two  principles  which  have 
been  stated  do  not  necessarily  presuppose  "  artificial  "  ventilation. 
We  put  them  into  practice  whenever  we  open  our  bedroom  windows 
at  the  top  and  at  the  bottom.  The  question  whether  outside  air 
should  be  tempered  or  not,  however,  launches  us  at  once  into  the 
controversy  as  to  artificial  versus  window  ventilation. 

In  considering  the  practicability  of  ventilation  with  untempered 
air  it  must  first  be  decided  what  general  temjx'rature  is  finally  to  be 
maintained  within  the  room.     The  advocates  of  natural  window  ven- 
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iilation  sometimes  have  in  mind  the  maintenance  of  an  ordinary  room 
temperature  of  65°  to  70°  by  the  admission  of  a  small  amount  of 
cold  outside  air,  and  sometimes  advocate  a  frank  abandonment  of 
high  temperatures  in  favor  of  open-air  rooms  which  approximate 
more  or  less  closely  the  conditions  which  may  happen  to  obtain  out- 
side. The  second  condition  involves  a  problem  for  the  hygienist  and 
student  of  human  efficiency  rather  than  the  sanitarian.  There  is 
obviously  no  mechanical  difficulty  in  leaving  windows  wide  open ;  in 
"  unhousing,"  to  use  Dr.  Evans's  picturesque  phrase.  Open-air  treat- 
ment has,  of  course,  been  used  with  success  in  hospitals  and  sanatoria 
and  in  open-air  schools.  It  is  advocated  by  physicians  of  high  stand- 
ing for  all  hospitals  and  for  all  schools,  but  not,  so  far  as  I  am  aware, 
for  auditoria  and  factories.  Basing  my  judgment  on  my  own  pre- 
dilections and  on  the  broad  historical  fact  that  mankind  has  always 
manifested  an  instinctive  desire  to  keep  warm  in  winter,  I  am  some- 
what doubtful  whether  indoor  temperatures  below  60°  will  ever 
become  widely  popular  among  normal  human  beings,  except  during 
sleep.     If  they  do,  the  ventilation  problem  will  be  gi-eatly  simplified. 

If,  on  the  other  hand,  a  temperature  of  over  65°  is  to  be  main- 
tained, the  cool  air  admitted  for  ventilation  must  be  tempered,  in 
any  rooms  which  are  at  all  crowded.  With  only  two  or  three  people 
in  a  room,  as  in  an  ordinary  dwelling,  window  ventilation  can  be 
successfully  operated  with  pretty  constant  care.  In  a  school  or  a 
factory,  however,  where  there  is  a  row  of  5  or  10  people  extending 
from  a  window  to  the  other  side  of  a  room,  it  is  clearly  impossible 
to  ventilate  by  admitting  untempered  air  in  winter.  Either  the  tem- 
perature near  the  windows  will  fall  below  60°  or  the  temperature  at 
the  other  side  of  the  room  will  rise  above  70°,  usually  the  latter. 

I  have  been  speaking  so  far  of  the  maintenance  of  ordinary  normal 
atmospheric  conditions.  The  possibility  of  occasional  temporary 
variations  from  this  normal  is  another  question.  It  is  probable  that 
sudden  changes  in  temperature  are  stimulating  and  beneficial,  and 
that  a  wind  blowing  over  the  body  and  dispersing  the  cloud  of  hot 
moist  air  which  clings  about  it  is  certainly  wholesome.  Perflation, 
or  the  periodical  flushing  out  of  a  room  with  drafts  of  cold  air,  is  a 
good  procedure,  whatever  normal  conditions  may  be  maintained. 
It  has  been  suggested  that  by  opening  windows  in  this  way  often 
enough,  say  once  an  hour,  the  necessity  for  artificial  ventilation  might 
be  avoided.  This  would  mean  considerable  interruption,  however,  to 
any  continuous  work  and,  like  ordinary  window  ventilation,  would 
lead  to  sharp  fluctuations,  the  temperature  being  either  very  low 
just  after  windows  were  closed  or  very  high  just  before  they  were 
opened.  I  am  inclined  to  think  that  perflation  is  most  useful  as  a 
supplement  to  a  system  of  ventilation  rather  than  as  a  system  of 
Ventilation  in  itself. 
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We  must  recognize  the  fact  that  ventilation  practice  may  differ 
ver}^  materially  in  different  sorts  of  occupied  rooms.     In  hospitals 
the"  conditions   for   natural   ventilation    are   most    favorable.    The 
patients  are  compelled  to  accept  what  is  thought  to  be  good  for  them. 
They  have  no  work  to  be  interfered  with  and  can  be  provided  with 
all  necessary  clothing  and  covering  to  withstand  low  temperatures. 
They  are  not  crowded.     There  are  plenty  of  intelligent  attendants 
to  reg-ulate  window  openings.     Here,  if  anywhere,  open-air  treat- 
ment  and  window   ventilation  should  succeed.     In   auditoria   and 
offices  and  factories,  on  the  other  hand,  the  inclinations  of  the  occu- 
pants must  be  considered,  and  in  the  latter  the  exigencies  of  more  or 
less  delicate  manual  work  as  well.     Such  rooms  must  be  crowded  and 
can  rarely  count  on  constant  skilled  supei-vision.    Here  air  tempering 
is,  I  think,  quite  essential.     Schools  occupy  a  somewhat  intermediate 
position.     Only  experimentation  can  perhaps  show  clearly  whether 
children  keep  permanently  well   and  do  good  school   work  when 
exposed  to  the  changing  conditions  of  a  northern  climate,  accom- 
panied perhaps  by  the  dust  and  noise  of  a  city  street.     The  experience 
of  open-air  schools  seems  to  indicate  that  subnormal  children,  with 
the  special  conditions  of  supervision,  feeding,  and  medical  care  which 
have  surrounded  such  experiments,  are  markedly  benefited  by  the 
change,  and  further  experiments  along  this  line  will  be  awaited  with 
keen  interest. 

I  have  purposely  said  nothing  about  the  mechanical  method  of 
supplying  tempered  air  where  tempered  air  is  needed.  It  may  be 
driven  by  fans  from  a  central  heating  plant,  and  may  or  may  not 
be  supplemented  by  exhausts.  Or,  on  the  other  hand,  it  may  be 
supplied  from  exterior  openings  in  the  room  provided  with  vento 
coils.  Wherever  air  tempered  to  60°  is  supplied,  however,  fans  will 
probably  be  necessary  to  insure  circulation  in  any  crowded  room,  as 
temperature  differences  will  generally  prove  inadequate. 

(4)  Cool  hut  tempered  air  must  he  evenly  distributed  within  the 
space  to  he  ventilated.— In  regard  to  air  distribution,  both  natural 
and  artificial  ventilation  have  in  the  past  too  often  been  failures. 
In  the  one  case,  however,  the  difficulty  is  inherent,  and  in  the  other  it 
is  due  to  avoidable  constructional  defects.  Barring  the  extreme  case 
of  the  open-air  school,  where  no  temperature  difference  is  maintained, 
it  is  obviously  impossible  in  cold  weather  to  insure  good  distribution 
by  window  ventilation  in  a  room  occupied  by  many  people.  The 
windows  must  necessarily  be  at  the  sides  of  the  room,  often  at  one 
side  only,  and  there  must  be  marked  inequalities  between  conditions 
at  the  sides  and  at  the  center.  On  the  other  hand,  as  is  evidenced  in 
many  auditoria,  there  is  no  serious  difficulty  in  securing  almost  per- 
feet  distribution  by  mechanical  means.  Faulty  construction  is,  how- 
ever, far  too  common.  This  is  a  problem  for  the  designing  engineer, 
G6U92— VOL  4—13 37 


668  SECTION   VI.    STATE   AND   MUNICIPAL   HYGIENE. 

and  he  must  be  in  each  case  a  true  designing  engineer,  not  the  peddler 
of  some  quack  "  system "  of  A'entilation.  I  can  not  forbear  to  call 
attention  to  some  of  the  common  defects  which  are  often  forced  upon 
the  attention  of  the  sanitarian.  They  appear  principally  at  four 
points,  namely,  in  the  construction  of  ducts,  and  in  the  size,  in  the 
location,  and  in  the  number  of  room  inlets  and  outlets. 

Main  and  branch  ducts  are  frequently  found  to  be  constructed  in 
defiance  of  every  known  law  of  air  flow.  They  are  too  small  or  too 
large;  they  branch  at  improper  angles;  they  coil  round  obstructions 
like  unwieldy  serpents.  Often,  some  one  else  than  the  ventilating 
engineer  is  to  blame  for  the  last  condition,  but  if  he  respects  his 
work,  he  should  refuse  to  be  a  party  to  its  frustration.  The  careful 
experiments  recorded  in  the  second  report  of  the  British  Depart- 
mental Committee  on  Ventilation  of  Factories  and  Workshops 
showed,  five  years  ago,  that  the  old  practice  of  tapering  main  ducts 
to  control  air  flow  is  a  wholly  mistaken  one.  They  showed  the  vital 
importance  of  slanting  branch  ducts  at  an  angle  of  30°.  Yet  these 
principles  are  still  violated  in  many  systems  installed  in  this  country. 
The  sizes  of  inlets  and  outlets  for  individual  rooms  are  often  woe- 
full}'^  inadequate.  In  my  own  institution,  a  lecture  room  containing 
about  20,000  cubic  feet,  and  seating  200  students,  has  four  inlets  with 
a  total  gross  area  of  lass  than  10  square  feet.  Allowing  a  net  area 
of  75  per  cent,  and  a  velocity  of  3  feet  per  second,  this  gives  only 
750  cubic  feet  per  occupant.  The  temperature  at  the  end  of  a 
lecture  is  sometimes  80°.  The  faulty  location  of  inlets  and  outlets, 
which  is  so  common,  is  mainly  due  to  the  old  plan  of  downward  ven- 
tilation which  makes  ventilation  for  cooling  an  impossibility. 

Most  important  of  all,  in  my  judgment,  is  the  question  of  the 
number  of  inlets  and  outlets.  I  do  not  know  just  how  many  cubic 
feet  of  a  room  should  require  a  separate  inlet,  but  I  am  quite  certain 
that  it  is  impossible  to  maintain  good  air  conditions  for  60  people 
with  one  or  two  fresh-air  inlets.  Short  circuits  and  air  pockets 
occur  and  marked  local  differences  of  temperature  exist  in  rooms 
ventilated  on  the  ordinary  school-room  pattern.  In  contrast  to  this 
condition  is  the  marked  success  attained  in  many  auditoria  by  the 
supply  of  air  under  every  seat,  and  in  msmj  factories,  where  inlets 
and  outlets  are  freely  distributed  about  the  room.  Just  how  far  to 
go  must  be  determined  by  studying  the  conditions  of  each  individual 
case,  but  I  think  it  is  clear  that  multiple  inlets  and  outlets  must  be 
used  far  freely  than  is  now  generally  the  case. 

In  all  this  I  am  of  course  suggesting  nothing  new.  All  these  prin- 
ciples are  carried  out  by  the  leaders  in  the  ventilating  profession, 
but  so  much  rule-of-thumb  work  is  turned  out  by  architects  and 
so-called  engineers  of  a  different  order,  that  these  facts  must  be 
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emphasized  in  order  to  protect  the  whole  art  of  ventilation  from 
discredit. 

The  fundamental  principles  of  the  new  art  of  ventilation,  as  I  see 
them,  consist,  then,  in  the  supply  of  a  proper  amount  of  air  cooler 
than  the  air  of  the  room,  but  tempered  to  a  temperature  above  60° 
by  multiple  openings,  sufficiently  numerous  to  give  good  distribution, 
and  situated  near  the  floor,  with  corresponding  openings  above  for 
the  removal  of  heated  air.  This  is  essential,  and  this  is  all  that  is 
essential  for  the  maintenance  of  proper  temperature  conditions,  and 
the  prompt  removal  of  odors  and  products  of  ordinary  combustion 
and  illumination. 

There  are  other  special  problems  of  air  conditioning  which,  though 
less  important,  are  worthy  of  attention  and  are  easily  solved  by 
minor  additions  to  such  a  system  as  has  been  indicated.  The  first  of 
these  special  problems  is  that  of  humidity.  We  have,  so  far  as  I  am 
aware,  no  definite  physiological  knowledge  as  to  the  exact  effect  of 
dry  air  upon  comfort  and  health.  Very  dry  climates  are  often  par- 
ticularly healthful ;  but,  on  the  other  hand,  the  warm,  dry  air  of  our 
houses  and  schools  seems  to  exert  a  distinctly  unfavorable  effect  on 
many  individuals.  They  find  the  dry  atmosphere  overstimulating 
and  conducive  to  nervousness.  It  is  said  that  the  mucous  membranes 
are  clogged  by  too  rapid  evaporation,  and  that  diseases  of  the  nose 
and  throat  result.  We  greatly  need  scientific  study  of  these  points. 
Meanwhile,  however,  there  seems  to  be  a  sufficiently  strong  consensus 
of  popular  opinion  to  warrant  provision  for  humidification,  at  least 
in  hospitals  and  schools.  At  the  Horace  Mann  School,  in  New  York, 
very  careful  observation  of  the  sensations  of  the  occupants  have  led 
to  the  adoption  of  a  mean  temperature  of  66°,  and  a  relative 
humidity  of  between  55  and  60  per  cent,  with  general  success,  so  far 
as  comfort  is  concerned.  Artificial  humidification  may  now  be  pro- 
vided by  any  one  of  several  methods  with  reasonable  certainty  and 
at  reasonable  expense. 

Another  point  which  is  worthy  of  attention  in  certain  cases  is  the 
washing  or  filtering  of  the  incoming  air  to  free  it  from  its  burden  of 
dust.  In  libraries,  telephone  exchanges,  dairies,  and  other  buildings 
used  for  special  purposes,  this  may  be  essential.  In  hospitals  and 
schools  it  may  be  desirable  under  certain  conditions.  In  a  recent 
study  of  the  air  of  certain  New  York  schools,  Prof.  Baskerville  and 
I  found  averages  ranging  from  610.000  to  760,000  dust  particles  per 
cubic  foot  in  the  air  of  five  different  schools,  with  maxima  running 
up  to  nearly  2,000,000  particles  per  cubic  foot.  This  was  in  spring 
with  window  ventilation  only.  I  know  of  nothing  that  would  lead 
me  to  believe  that  these  particles  in  such  amounts  are  injurious  to 
health.  If,  however,  their  removal  is  desired,  it  can  easily  be  accom- 
plished. 
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One  point  which  I  do  believe  deserves  much  more  attention  than 
it  has  generally  received  is  the  possibility  of  air  conditioning  in 
warm  weather.  It  is  somewhat  strange  that  we  freely  pour  out  money 
to  heat  and  even  overheat  our  buildings  in  winter,  and  seldom  think 
of  cooling  them  in  summer.  Yet  one  procedure  is  quite  as  practical 
as  the  other,  and  perhaps  more  important  from  the  standpoint  of 
public  health.  At  the  banking  house  of  Kuhn,  Loeb  &  Co.,  in  New 
York,  A.  M.  Feldman  has  designed  the  heating  system  so  that  it 
may  be  used  for  cooling  in  summer.  A  temperature  about  10°  below 
that  of  the  outside  air  is  constantly  maintained  and  I  am  told  that 
the  firm  finds  just  one  serious  trouble  with  the  plant,  and  that  is 
that  people  who  come  into  the  office  in  hot  weather  can  never  be 
persuaded  to  leave  it.  The  Mount  Sinai  Hospital  in  New  York  has 
planned  a  special  cool  room  for  young  children,  and,  in  view  of  the 
direct  relation  between  heat  and  infant  mortality,  there  can  be  no 
doubt  of  the  value  of  such  a  provision.  Two  of  the  new  hotels 
in  Chicago  are  equipped  with  cooling  plants.  If  we  should  cease  to 
accept  summer  heat  in  buildings  as  a  dispensation  of  Providence  and 
in  each  case  balance  the  cost  of  artificial  cooling  against  the  advan- 
tage to  be  gained,  this  procedure  might  be  used  to  an  extent  now. 
undreamed  of. 

The  problem  of  operation  will  always  remain  to  be  considered. 
No  amount  of  skill  in  designing  will  ever  produce  a  ventilating 
system  that  is  fool  proof.  Notatably  successful  results  can  be 
achieved  only  by  constant  supervision.  Thus,  at  the  Horace  Mann 
School,  in  New  York,  excellent  conditions  are  maintained  through  the 
keen  interest  of  the  superintendent  of  buildings  and  grounds,  in  spite 
of  certain  features  of  construction  which  seem  to  me  unfortunate. 
Huntington  Hall,  at  the  Massachusetts  Institute  of  Technology,  is 
famous  for  its  "  good  air ;  "  and  the  reason  is  that  Prof.  W.  T. 
Sedgwick  takes  personal  charge  of  the  temperature  arrangements  and 
watches  the  thermometers  in  the  hall  during  the  Lowell  lectures  which 
are  held  there.  Such  supervision  as  this  is  of  course  neither  generally 
practicable  nor  generally  necessary.  An  engineer  or  janitor  intelli- 
gent enough  to  read  a  thermometer,  and  conscientious  enough  to  obey 
orders,  is  all  that  is  necessary,  but  the  political  derelicts  who  some- 
times drift  into  school  janitorships  do  not  always  meet  even  these 
simple  tests.  Even  with  good  janitorial  assistance,  however,  it  would 
be  highly  advisable  for  every  new  plant  to  be  operated  for  a  short 
time  under  the  supervision  of  its  designer,  with  careful  studies  of 
results  as  regards  temperature  and  humidity  and  circulation.  After 
such  tests,  clear  and  simple  rules  for  operation  could  be  formulated, 
which  would  give  reasonable  assurance  of  success;  and  they  would 
prove  of  inestimable  educational  value  to  the  engineer  himself. 

*  Heating  and  Ventilating  Magazine,  May.  1912. 
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THE  EVOLUTION  OF  THE  HANDLING  OF  PERISHABLE  PRODUCTS, 
ESPECIALLY  AT  THE  SOURCE  OF  PRODUCTION. 

Dr.  M.  E.  Pennington,  Food  Research  Laboratory,  Bureau  of  Chemistry,  United 
States  Department  of  Agriculture. 

The  last  decade  has  seen  great  accomplishments  in  the  upbuilding 
of  a  widespread  sentiment  in  favor  of  unadulterated  foods,  and  a 
demand  on  the  part  of  the  people  that  laws  be  passed  and  enforced 
to  protect  consumers  against  the  unscrupulous  manufacturer  or 
dealer.  However,  as  we  acciunulate  knowledge  concerning  the 
sources  and  manipulation  of  the  food  supply,  it  becomes  apparent 
that  another  element  has  entered  into  the  problem,  namely  the 
saving  of  foods  which  are  now  wasted  and  the  maintenance  of 
quality  between  the  producer  and  the  consumer.  Asia  has  starved 
for  centuries  with  a  disregard  of  life  that  is  born  of  hopelessness; 
Europe  has  faced  famine  year  after  year,  learning  by  the  constant 
menace  to  utilize  much  that  we  consider  inedible.  The  United 
States,  viewing  her  broad  prairies  and  acreage  of  arable  land,  has 
smiled  and  passed  the  question  by.  But  now  the  pinch  of  scarcity 
has  come  to  us  also.  Statesmen,  financiers  and  economists  are  con- 
sidering with  consternation  the  problem  of  a  future  food  supply.  It  is 
not  enough  that  our  people  shall  have  pure  food.  They  must  have 
plentiful  food  as  well  if  the  development  of  the  race  is  to  proceed 
along  progressive  lines.  We  must  increase  production  and,  what  is 
just  as  important,  we  must  save  what  we  produce. 

Hence  food  control  must  be  two  sided;  the  one  dealing  directly 
with  the  violations  of  the  law,  in  the  nature  of  things  essentially 
destructive,  and  the  other  dealing  with  the  acquisition  of  knowledge 
and  its  practical  application  for  the  improvement  of  conditions. 
There  results  an  evolution  of  industries  enabling  them  to  produce 
better  products  with  profit  to  themselves  as  well  as  to  the  com- 
munity. Such  we  may  designate  the  constructive  side  of  food  con- 
trol and  to  it,  assisted  by  the  law  to  restrain  the  incorrigibles,  we 
must  look  for  the  greatest  achievements  in  the  future. 

In  order  that  we  may  appreciate  the  extent  of  the  investigation 
necessary  to  a  comprehension  of  the  complexities  confronting  us,  let 
me  review  quickly  some  of  the  conditions  which  prevail  in  the  trans- 
ference of  foodstuffs  from  the  producer  to  the  consumer. 
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First  and  foremost  is  the  fact  that  we  have  piled  our  people  20 
stories  high  in  restricted  areas  and  such  colonies  do  not  produce  any- 
thing edible.  There  is  also  a  lamentable  ignorance  on  the  part  of 
even  the  educated  portions  of  such  communities  concerning  the 
sources,  value  and  quality  of  the  foods  they  buy.  The  American 
public  demands  practically  the  same  diet  the  year  round  and,  thanks 
to  refrigeration  which  the  public  scorns,  it  is  getting  what  it  demands. 

The  territory  which  must  be  drawn  upon  to  feed  our  large  cities 
becomes  wider  and  wider  each  year.  New  York  and  our  Eastern  sea- 
board cities  draw  upon  Georgia  for  peaches,  Texas  for  onions,  Iowa 
for  eggs,  California  for  fruits  and  Washington  for  fish.  It  is  an 
extremely  difficult  matter  to  estimate  the  average  distance  from  which 
New  York  gets  her  food  supply,  yet  it  is  probably  conservatively 
stated  when  placed  at  a  four-day  haul  by  fast  freight.  Adding  to  this 
the  fact  that  from  one  day  to  several  weeks  are  required  in  the  pro- 
ducing sections  to  collect  the  produce  and  get  it  shipped  and  from 
24  hours  to  a  year  after  the  city  is  reached  to  get  it  to  the  consumer, 
it  will  be  seen  that  the  element  of  time  as  well  as  of  distance  must 
be  reckoned  with.  AVhen  one  remembers  that,  to  all  intents,  the  public 
expects  the  same  lasting  qualities  in  such  unstable  products  as  Pacific 
halibut  and  Missouri  broiling  chickens  that  it  does  in  wheat  and 
winter  apples  one  begins  to  catch  a  glimpse  of  the  breadth  and  depth 
of  the  problem. 

It  becomes  perfectly  obvious  too  that  the  industries  involved  must 
themselves  apply  the  best  refinements  that  science  can  offer  if  waste 
is  to  decrease  and  quality  increase,  and  that  condemnations  and 
seizures  by  food  inspectors  can  help  those  concerned  but  little  in 
solving  this  phase  of  the  question. 

What  has  already  been  accomplished  along  constructive  lines  has 
l)een  done  by  investigators  having  a  training  in  pure  science  or  in 
agriculture,  which  latterly  has  become  so  broad  that  it  demands  a 
Imowledge  of  many  sciences.  The  field  of  work  is  two-sided — the 
laboratory,  to  which  every  question  must  be  referred  for  the  under- 
lying facts  that  will  solve  it,  and  the  orchard,  packing  house  or  other 
industrial  center  where  the  industrj'-  is  doing  its  work.  The  facts 
obtained  in  the  laboratory,  shorn  of  their  scientific  verbiage  and 
expressed  in  the  language  of  the  industry,  must  be  taken  to  the 
industry  by  men  who,  never  forgetting  their  determination  to  im- 
prove conditions,  can  yet  present  facts  and  objects  in  such  a  way 
that  the  industry  will  follow  where  they  would  lead  because  it  has 
faith  and  because  their  achievements  directly  or  indirectly  benefit  it. 

This  is  the  kernel  of  the  so-called  cooperative  work  which  the 
United  States  Department  of  Agriculture  has  carried  on  to  improve 
the  condition  of  the  food  supply,  in  the  hope  that  it  will  ultimately 
control  itself.    It  is  more  profitable  for  the  producer  to  get  foodstuffs 
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to  market  in  good  order  than  in  bad  and  he  wants  to  leam  how  to 
do  it.  Such  a  desire  on  his  part,  supplemented  by  the  knowledge 
imparted  to  him  by  investigators,  is  a  more  potent  influence  for  the 
output  of  good  products  on  the  part  of  a  great  majority  of  the  in- 
dustry than  is  the  fear  of  a  transgressed  law. 

The  question  is  f  requenth'  raised  "  why  do  not  the  industries  work 
out  these  fundamental  principles  for  themselves?  Why,  since  the 
industries  participate  so  largely  in  the  benefits,  should  municipali- 
ties. States  and  the  Federal  Government  use  their  fimds  for  this 
purpose?  "  The  reasons  are  many:  the  agriculturists  and  their  im- 
mediate followers  in  the  chain  of  distributors,  all  handling  business 
on  a  small  scale,  do  not  individually  have  funds  for  such  work, 
even  if  they  have  the  kind  of  education  which  shows  them  that  they 
need  it.  Collectively  only  one  agricultural  industry  is  sufficiently 
advanced  to  provide  funds  to  push  such  work,  namely  the  citrus 
fruit  growers  of  California.  They  have  reached  this  degree  of 
broadmindedness  by  having  the  Federal  Government  do  for  and 
with  them  the  most  remarkable  piece  of  constructive  work  in  the 
handling  of  a  food  product  that  is  recorded  in  agricultural  history. 
Again,  conditions  must  be  studied  in  many  places;  one  packing 
house,  one  orchard  or  one  territory  is  frequently  only  misleading  when 
deductions  are  applied  generally.  Manifestly  broadcast  operations 
on  the  part  of  individuals  are  impossible  under  present  conditions 
of  business  competition. 

Probably  the  most  cogent  reason  for  this  constructive  work  by 
State  or  Federal  Governments  is  the  public  faith  in  their  recommen- 
dations. This  is  because  of  their  disinterestedness  as  personalities  and 
because  the  distributing  sj'stem  for  foodstuffs  is  so  complicated,  covers 
so  many  miles  of  territory  and  involves  so  many  separate  business 
enterprises  that  only  a  public  official  of  unimpeachable  character  and 
affiliations  can  ever  gain  the  confidence  and  trust  of  the  many  com- 
peting elements.  Without  that  confidence  the  investigation  is  merely 
a  collection  of  scientific  data  and  a  recital  of  facts.  As  a  means  of 
bringing  about  a  better  system  of  things  or  of  upbuilding,  it  is  a 
miserable  failure.  It  is  far  more  difficult  to  get  the  facts  to  the 
industries  in  such  a  way  that  they  can  understand  them  than  it  is  to 
get  those  facts  themselves.  The  constructive  study  of  the  handling 
of  citrus  fruits,  to  which  reference  has  been  made,  is  a  forceful  illus- 
tration of  this  statement. 

Ten  years  ago  the  oranges  and  lemons  of  California  were  a  drug 
on  Eastern  markets  because  of  the  high  percentage  of  decay.  The 
growers  blamed  the  railroads,  the  soil  or  the  climate  and  tried  various 
schemes  to  overcome  spoilage,  all  of  which  were  inadequate.  The 
American  lemon  had  no  standing  in  the  American  market.  Investi- 
gators from  the  United  Slates  Department  of  Agriculture,  trained  to 
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observe  conditions  and  correlate  findings,  soon  found  that  mechanical 
injuries  to  the  skin  of  the  fruits  permitted  the  entrance  of  spores 
of  blue  mold,  hence  the  decay.  The  remedy  was,  perforce,  to  pre- 
vent mechanical  injuries — a  simple-sounding  cure  but  one  which 
meant  a  revolution  in  handling  from  the  picker  in  the  orchard  to  the 
distributor  in  the  city. 

The  Californians  very  soon  found  that  the  young  men  sent  to  study 
the  problem  had  a  more  accurate  knowledge  of  it  than  the  growers 
themselves;  that  they  were  broadminded,  trustworthy,  and  in  spite 
of  their  devotion  to  the  object  to  be  gained,  had  yet  a  persuasive 
tolerance  for  the  conservative  or  doubting  members  of  the  industry. 
Plain  humanity,  struggling  under  difficulties  for  bread  and  butter, 
has  never  yet  been  able  to  withstand  such  assistance  so  offered.  The 
growers  gloved  the  hands  of  the  fruit  pickers,  altered  the  construc- 
tion of  the  clippers,  put  springs  under  the  wagons,  and  in  diverse 
ways  protected  the  orange  skins.  The  packers  swept  out  of  the 
houses  the  complicated  machinery  that  had  rolled  and  bumped  and 
squeezed  and  dropped  the  fruit  while  it  was  being  graded  and  boxed. 
The  contract  system  of  labor  which  was  largely  responsible  for  pre- 
vailing conditions,  was  practically  abolished.  Boston,  New  York, 
and  London  now  buy  California  oranges  the  year  around,  with  an 
eye  to  juiciness,  flavor  and  size;  the  question  of  decay  has  almost 
ceased  to  be  a  question.  Furthermore,  the  only  crop-producing  lands 
in  the  United  States  which  approach  the  citrus  orchards  in  money 
value  are  the  apple  orchards  of  the  Northwest. 

Here  again  in  these  far-off  apple  lands  is  a  confirmation  of  the 
fact  that  when  the  producer  of  perishable  products  is  forced  by  cir- 
cumstances of  trade  to  apply  good  methods  of  handling  quality  and 
quantity  of  output  increase  and  waste  decreases.  The  apples  of  the 
New  England  hillsides,  which  are  unexcelled  for  quality  and  which 
are  surrounded  by  a  consuming  territory,  rot  by  the  ton,  because, 
first  of  all,  the  fruit  is  deficient  in  condition,  and  therefore  the  finan- 
cial returns  do  not  justify  concentrated  efforts  for  its  successful 
marketing.  Prune  and  s^ray  the  trees;  gather,  grade  and  pack  the 
New  England  apples  with  the  exactness  and  skill  that  has  been 
developed  by  cooperative  constructive  work  in  the  far-distant  markets 
of  the  Northwest,  and  see  how  many  abandoned  farms  remain 
abandoned. 

Good  handling,  combined  with  refrigeration,  worked  out  and 
applied  to  southern  peach  growing  by  the  United  States  Department 
of  Agriculture,  has  helped  to  make  a  great  industry  for  the  South  and 
has  supplied  the  North  with  the  luscious  fruit.  The  same  force  of 
investigators  have  succeeded  in  getting  Oregon  raspbemes  as  far  as 
Minneapolis  in  good  order;  they  have  extended  the  shipping  radius 
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of  cherries;  and  they  have  succeeded  in  so  handling,  packing,  and 
refrigerating  grapes  that  our  American  varieties  can  be  kept  to 
increase  the  bounty  on  our  Christmas  dinner  tables. 

In  every  case  these  problems  of  the  handling  of  fruits  have  been 
tried  out  and  established  cooperatively  with  the  industry  in  some 
territory  rich  in  the  especial  fruit  under  investigation.  The  prin- 
ciples  have  been  extended  to  other  sections  and  in  greater  or  lesser 
degree  the  whole  country  has  profited,  but  striking  results  are  not 
often  seen  when  markets  are  near  by  or  where  there  is  a  lack  of 
cooperation  among  the  growers. 

The  current  agitation  for  pure-food  products  has  led  the  depart- 
ment to  study,  with  the  canning  industry,  some  canned  and  preserved 
foods  to  the  betterment  of  the  product,  the  education  of  the  industry, 
and  the  assistance  of  the  public  officials  charged  with  the  enforcement 
of  pure- food  laws.  For  instance,  makers  of  tomato  catsup  have  been 
shown  what  kinds  of  stock  are  responsible  for  the  molds  and  bacteria 
that  make  the  preservation  of  their  product  difficult,  how  to  elimi- 
nate such  stock,  and  hov.^  to  improve  the  methods  of  washing,  grind- 
ing, etc.  In  some  of  the  catsup-making  establishments  a  microscope 
enabled  the  men  to  grasp  and  assimilate  the  fundamentals  of  cleanli- 
ness and  awakened  a  real  ambition  to  prepare  a  high-grade  product. 
The  same  general  principles  are  being  applied  to  the  study  of  canned 
fruits,  this  industry  also  lending  the  hearty  support  of  its  organiza- 
tion. One  has  only  to  read  the  reports  of  its  representative  associa- 
tions to  see  that  its  sentiment  and  endeavorg  are  directed  toward 
purity  and  high  quality.  Perfection  is  still  far  away,  but  the 
receptive  mood  has  been  established. 

Consider,  now,  another  illustration  of  constructive  work  on  the  han- 
dling of  two  perishable  products,  namely,  dressed  poultry  and  eggs. 
The  conditions  here  are  entirely  different  from  those  prevailing  in 
the  other  industries  discussed.  Poultry  is  kept  on  90  per  cent  of 
American  farms  and  is  almost  exclusively  a  side  issue  on  those  farms. 
It  is  sold  by  the  farmer  to  the  huckster,  agent,  country  merchant,  or 
near-by  poultry  shipper,  by  whom,  ultimately,  it  is  forwarded  to 
market.  It  is  dealt  with  in  small  lots  in  the  rural  districts.  In  the 
East  these  small  lots  are  shipped  alive,  in  coops,  or  dressed,  in  barrels, 
to  near-by  markets.  .  In  the  West  there  are  concentrating  points— 
usually  packing  houses — where  the  dressing  is  done,  and  the  goods 
forwarded  by  the  carload.  The  Middle  West  proAddes  the  poultry 
for  the  rest  of  the  country.  Local  supplies  elsewhere  are  only  a  small 
part  of  the  total  amount.  The  poultry  which  is  shipped  alive  to  east- 
ern cities  is  almost  exclusively  for  the  Hebrew  trade.  New  York  gets 
the  bulk  of  it.  The  haul  is  likely  to  be  from  five  days  to  two  weeks 
and  the  condition  of  the  fowls  on  arrival  bad.  It  will  be  seen  that 
this  is  a  widely  scattered,  unorganized  industry,  composed  for  the 
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most  part  of  untrained  men  who  have  put  almost  as  much  energy  into 
warring  on  one  another  as  into  the  conduct  of  their  business.  The 
annual  value  of  poultry  and  eggs  is  about  $750,000,000.  The  capital 
invested  by  the  men  who  dress,  pack,  and  ship  the  goods  is,  by  com- 
parison, a  negligible  sum.  Until  within  a  few  years  a  shed,  a  few 
coops,  some  barrels,  and  a  few  hundred  dollars'  credit  was  all  that 
was  needed  to  start  business  as  a  full-fledged  poultry  shipper.  Is  it 
any  wonder  that  10  per  cent  of  the  poultry  and  eggs  produced  on  the 
farms  are  lost  by  decay  before  the  consumer  is  reached,  or  that  the 
market  is  full  of  low-grade  stuff?  It  is  perfectly  obvious,  too,  that 
such  an  industry  is  powerless  to  raise  itself  without  some  stimulus 
other  than  that  met  with  in  its  daily  life  and  that  it  must  have  some 
assistance. 

Five  years  ago  the  department  began  to  study  the  methods  in  vogue 
for  the  handling  of  dressed  poultry.  That  study  took  the  investiga- 
tors into  every  branch  of  the  industry — dressing,  transporting,  ware- 
housing, and  distributing.  Of  dressed  poultry,  per  se,  these  investi- 
gators knew  not  one  thing.  They  did  know  the  underlying  chemical 
and  bacteriological  principles  for  the  prevention  of  decay  in  flesh 
and  they  had  been  trained  to  do  research  work,  to  correlate  facts,  and 
to  "  sink  trifles  and  know  solid  values."  The  industry,  as  an  indus- 
try, looked  askance  at  any  interest  displayed  by  anyone  linked  with 
any  sort  of  food  control.  A  few  cold-storage  warehousemen,  know- 
ing of  the  value  of  the  cooperative  work  of  the  department  in  fruit 
handling,  stood  sponsor  to  the  industry  for  the  department's  honesty 
of  purpose.  Whether  betterments  would  follow  no  one  could  say. 
The  study  was  begun  with  a  few  of  the  best  equipped  and  most 
progressive  poultry  packers  and  one  by  one  all  the  links  in  the  long 
chain  leading  to  the  consumer  came  into  view  and  were  freely  avail- 
able for  investigation.  The  links  between  the  packer  and  the  con- 
sumer are  another  story;  this  paper  must  confine  itself  to  the  work 
at  the  source  of  production. 

Chickens  come  to  the  packer  alive,  and  therefore  free  from  decay. 
It  was  our  problem  to  keep  them  so.  To  fix  the  scientific  principles 
involved  every  step  in  the  dressing  was  worked  out  in  the  labora- 
tory. That  almost  invariably  determined  the  most  efficient  course  to 
pursue.  Then  came  its  application  under  commercial  conditions  and, 
finally,  on  a  commercial  scale.  The  industry,  in  a  continually  widen- 
ing circle,  watched  the  practical  results  with  a  growing  interest,  and 
in  most  instances,  an  unconscious  absorption  of  the  essentials  of  the 
principles  for  the  preservation  of  flesh. 

Cleanliness  has  come  to  be  looked  on  as  a  commercial  asset,  and 
not  merely  the  personal  preference  of  the  manager  of  the  house. 
Bacteria  and  their  sources  have  become  tangible  facts,  to  be  reduced 
to  a  minimum  by  definite  lines  of  procedure.     Refrigeration  has 
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become  an  all-pervading  practice  to  be  used  with  scientific  accuracy. 
Signs  of  decay  in  the  product  are  no  longer  to  be  hidden,  condoned, 
or  denied.  Any  undesirable  result  is  to  be  brought  out  and  freely 
discussed  in  the  hope  of  obtaining  information  by  which  to  better  it. 
There  is  a  growing  conviction,  that  if  the  packer  is  to  hold  his  own  in 
the  dressed-poultry  market,  adequate  facilities  must  be  available  for 
the  handling  of  dressed  poultry  according  to  improved  methods.  As 
he  awakens  to  the  need  of  refinements  in  his  methods,  and  to  the 
extreme  delicacy  of  the  material  that  he  handles,  he  comes  to  hold  a 
more  reasonable  attitude  as  to  the  condition  of  his  goods  when  they 
reach  the  market,  and  he  personally  investigates  their  comparative 
standing  there.  In  so  doing,  he  becomes  acquainted  with  a  broader 
phase  of  the  industry  than  he  could  acquire  in  his  own  restricted 
territory.  His  mind  then  turns  from  devising  methods  whereby  a 
competition  in  restraint  of  trade  can  be  kept  up,  to  the  broader,  saner 
ideas  of  legitimate  cooperation.  Such  a  remodeling  of  ideas  has 
resulted  in  the  formation  of  many  organizations,  both  local  and 
national,  for  the  mutual  benefit  of  their  members  through  the  better 
understanding  of  common  problems  and  purposes,  education,  and  a 
closer  relation  with  State  and  Federal  bodies  having  to  do  with  the 
control  of  the  food  supply.  These  organizations  do  not  deal  with 
the  question  of  prices. 

Let  me  present  one  more  illustration  of  cooperative  constructive 
work  to  show,  especially,  extreme  cleanliness  in  the  handling  of  a 
foodstuff,  and  the  application  of  the  principles  of  the  bacteriological 
laboratory  to  the  betterment  of  the  food  supply.  This  concerns  the 
removal  of  egg  substance  from  the  shell  and  its  subsequent  freezing 
f)r  drying  for  preservation. 

The  disrepute  into  which  this  industry  has  fallen,  due  to  the  filthy 
products  put  up  by  disreputable  men,  is  too  well  known  to  need  fur- 
ther comment.  The  task  before  the  department  has  been  to  study 
this  industry  from  its  foundation  and,  if  possible,  to  devise  methods 
of  handling  that  would  carry  eggs  in  wholesome  condition  to  the 
consumer;  also  to  save  just  as  many  eggs  for  the  food  of  the  people 
as  is  consistent  with  wholesomeness.  There  came  the  rub.  To  save, 
all  over  the  land,  wholesome  food  for  the  people  I  "What  mat- 
tered it  to  the  people  if  the  most  perfect  of  methods  was  worked 
out  unless  the  industry  could  and  would  apply  those  methods?  We 
know  that  the  fundamentals  of  handling  eggs  out  of  the  shell  are  the 
principles  of  bacterial  cleanliness,  just  as  handling  milk  out  of  the 
cow  is  based  on  aseptic  principles.  But  for  the  industry  to  put 
tliose  principles  into  practice  was  another  matter. 

The  frozen  and  dried  egg  industry  is  large.  The  higher  types 
of  men  in  it  were  more  than  willing  to  cooperate  with  us  in  our  in- 
vestigations, and  offered  all  the  commercial  facilities  at  their  dis- 
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posal  for  the  untangling  of  the  problem.  We  knew  that  if  we  could 
devise  a  practical  system  of  handling  eggs  the  industry  would 
adopt  it.  Impracticability  meant  failure.  To  begin  operations  we 
went  to  the  producing  section,  because  this  is  the  place  to  cut  down 
waste.  We  made  bacteria  realities  by  showing  everybody  -  in  the 
packing  house  how  they  looked  in  colonies,  and  how  multitudinous 
they  were  on  fingers,  shells,  cups,  buckets,  and  every  other  spot  that 
afforded  them  food  and  moisture.  Their  scarcity,  when  cleanly 
methods  were  employed,  furnished  the  desired  contrast.  When  the 
breakers  had  seen  thousands  of  colonies  develop  from  the  touch  of 
wet,  dirty,  finger  tips,  from  the  drippings  of  egg  slopped  on  utensils, 
and  from  the  edges  of  cups  washed  in  the  ordinary  way,  it  was  an 
easy  matter  for  them  to  grasp  the  significance  of  three  or  four  hun- 
dred million  organisms  in  a  quarter  teaspoonful  of  rotten  egg,  and 
the  damage  that  even  one  drop  of  that  egg  would  cause,  if  it  should 
get  into  the  food-egg  bucket.  Cleaning  up,  too,  after  breaking  a  bad 
egg,  became  more  than  a  troublesome  routine  enforced  by  a  foreman. 
After  encountering  a  bad  egg,  the  girl  washes  her  hands,  wipes  them 
on  a  sanitary  towel,  gets  clean  apparatus,  and  proceeds  with  her 
work  until  another  objectionable  egg  is  found,  when  the  cleaning-up 
process  is  repeated.  The  success  of  her  work  depends  in  great  part 
on  the  cleanliness  of  her  fingers.  Weeks  of  exquisite  cleanliness  meant 
white  hands  and  pink  finger  tips  and  smooth  nails.  When  they  had 
been  acquired  the  "eternal  feminine"  asserted  itself,  and  we  had  no 
more  trouble  with  hands.  The  dainty  handling  of  the  egg  while 
emptying  the  shell  is  pretty  to  watch,  if  fingers  are  rosy.  A  few  com- 
pliments to  those  who  deserved  compliments,  and  again  the  "eternal 
feminine"  accomplished  more  than  days  of  argument  or  demonstra- 
tions. 

Undue  haste  in  certain  movements  on  the  part  of  the  breakers 
means  loss  of  egg  material  or  inaccurate  grading;  slowness  in  other 
movements  means  added  cost  to  the  packer,  hence,  to  the  consumer 
also.  Every  motion,  therefore,  was  studied  bj'^  means  of  a  split- 
second  timer;  hastening  here,  retarding  there;  working  in  tenths  of 
seconds,  so  that  the  product  might  be  wholesome,  and  that  expended 
energy  might  return  the  most  efficient  results. 

It  is  difficult  to  imagine  a  greater  contrast  than  is  presented  by 
these  quick,  accurately  moving  girls,  white  capped,  white  gowned, 
alert,  intent,  and  the  slovenly,  wet-handed,  frowsy-headed,  careless, 
inconsequent  crew  that  we  found  in  more  than  one  egg-breaking 
establishment.  The  establishments  themselves,  however,  have  under- 
gone as  great  a  change.  We  found  ordinary  rooms  with  wooden  floors 
and  ceilings,  open  windows,  and  sinks  for  washing  utensils  side  by 
side  with  mixing  buckets.     We  have  now,  in  a  number  of  plants, 
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concrete,  white-enameled,  refrigerated,  fly-proof  rooms;  sanitary 
tables;  especially  constructed  apparatus  for  breaking  eggs;  glass 
sherbet  cups  to  receive  them;  fresh  buckets  to  collect  them;  special 
mixers  to  stir  them;  and  clean  cans  in  which  to  send  them  to  the 
freezer  or  the  drying  machine.  We  have  wash  rooms  where  every 
utensil  is  not  only  made  as  clean  as  water  can  make  it,  but  is  after- 
wards sterilized  in  steam  at  a  temperature  of  210°  to  212°  F.  for  20 
minutes.  A  cup  into  which  a  bad  egg  has  fallen  is  taken  at  once 
to  the  wash  room  and  is  sterilized  before  it  is  again  put  into  service. 
So  is  the  knife  on  which  the  egg  was  broken. 

All  of  the  eggs  which  are  broken  at  the  source  of  production  would 
deteriorate  before  reaching  the  consumer  if  they  were  not  so  pre- 
served. Many  of  them  would  be  lost  as  a  food.  They  are  the  lightly 
cracked  eggs,  the  shells  of  which  are  too  imperfect  to  protect  the 
contents  during  shipment;  dirty  eggs,  the  price  of  which  on  the 
market  makes  it  unprofitable  to  ship  them ;  "  heated  "  eggs ;  that  is, 
the  summer  egg  which  has  begun  to  deteriorate  on  the  farm,  and 
which  must  be  used  at  once,  if  it  is  to  be  used  at  all.  There  are  mil- 
lions of  these  eggs  lost  each  year,  generally  because  they  are  shipped, 
and  spoil  completely  before  they  reach  the  consumer.  The  time  will 
come  when  such  eggs  will  be  universally  conserved  at  the  source  of 
production. 

These  are  but  a  few  of  the  investigations  tending  toward  con- 
structive ends  that  are  being  carried  on  by  the  United  States  Depart- 
ment of  Agriculture.  In  every  industry  with  which  the  work  has  been 
conducted  cooperatively  a  new  era  has  opened  for  the  industry 
and  a  better  era  for  the  consumer.  Foes  of  food  control,  because  of 
misunderstanding  of  purpose  and  the  prejudice  of  ignorance,  have 
been  changed  to  friends  in  hearty  accord  with  its  ultimate  aims.  The 
more  of  them  we  have,  the  better  will  be  the  food  supply  of  the 
people.  The  more  knowledge  we  can  disseminate  in  the  industries, 
the  less  will  be  the  destruction  and  waste  of  foodstuffs.  Here,  as  in 
other  questions  of  life,  "ignorance  is  the  curse  of  God;  Imowledge 
the  wing  wherewith  we  fly  to  Heaven." 


A    SANITARY     REGULATION    OF    INDUSTRIAL     ESTABLISHMENTS 
MANUFACTURING  OR  HANDLING   FOOD   MATERIALS. 

H.  B.  Babnaud,  B.  S.,  S'ate  Food  and  Drug  Commissioner,  Indianapolis,  Ind. 

During  the  year  1911  the  food-control  officials  of  the  United 
States  reported  the  results  of  122,216  sanitary  inspections  of  food 
producing  and  distributing  establishments.  This  work  was  con- 
fined to  20  States.  Prior  to  1009  no  Avork  was  being  done  in  the 
country  which  could  properly  be  included  in  such  a  report.  These 
data  alone  show  the  development  of  the  idea,  among  food  officials, 
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that  food  control  should  no  longer  be  confined  to  the  suppression  of 
fraud  and  misrepresentation,  but  should  be  extended  along  the  far 
more  important  lines  of  sanitation.  This  work  has  grown  up  as  a 
result  of  the  passage  of  the  so-called  uniform  sanitary  food  law, 
which,  in  its  exact  or  in  a  satisfactorily  equivalent  form,  is  now  a 
statute  of  22  States  and  of  the  District  of  Columbia. 

The  work  being  done  by  State  authorities  is,  as  a  matter  of  fact, 
but  a  small  part  of  the  sanitary  food  coatrol  of  the  country,  for 
every  community,  through  its  health  officers  and  inspectors,  is 
naturally  more  or  less  successful  in  handling  its  local  problems.  In 
the  larger  cities  of  the  country  excellent  systems  of  food  inspection 
have  been  developed,  and  the  aggregate  volume  of  such  work,  if  it 
could  be  recorded,  would  definitely  establish  the  recognition  by  food 
and  health  authorities  of  the  all-important  problem  of  regulating 
the  sanitary  conditions  surrounding  the  manufacture  and  distribu- 
tion of  the  food  supply.  When  we  recall  how  recently  this  work 
has  been  developed  it  is  somewhat  mortifying  to  remember  that 
Moses  laid  down  splendid  sanitary  laws  foi  the  children  of  Israel 
3,400  years  ago,  and  that  long  before  the  Christian  era  Rome  and 
Athens  had  meat  and  market  inspectors.  But  if  we  have  been  a  long 
time  in  establishing  the  very  necessary  regulations,  it  is  none  the 
less  creditable  to  those  States  which  have  taken  up  the  work  in 
earnest  to  know  that  the  laws  are  being  efficiently  administered. 
Probably  the  best  example  of  sanitary  food  control  is  that  furnished 
by  the  activities  of  the  Bureau  of  Animal  Industry,  through  its 
Meat-Inspection  Service,  in  the  regulation  of  the  meat  supply.  In 
the  care  of  meat  and  meat  products  entering  interstate  trade  the 
Federal  Government  has  developed  a  system  of  inspection,  both  of 
the  raw  product  and  of  the  finished  material,  as  well  as  the  conditions 
under  VN^hich  the  business  is  carried  on,  that  can  hardly  be  improved. 
Unfortunately,  inspection  is  afforded  only  for  meat  products  which 
enter  interstate  trade,  and  at  least  50  per  cent  of  the  meat  food  of 
the  country  is  prepared  in  local  abattoirs  which  are  uninspected  and 
unregulated  except  by  occasional  visits  by  local  authorities.  But  a 
discussion  of  an  inspected  meat  supply  is  a  subject  by  itself,  and  need 
not  be  further  referred  to  here.  In  general,  the  present-day  food 
manufacturer  and  distributor  are  accepting  without  protest,  and 
indeed  in  many  instances  with  enthusiasm,  the  ideas  of  the  sanitarian. 

It  is  still  not  unusual  to  hear  the  remark :  "  If  you  saw  it  made, 
you  would  never  want  to  eat  it  again."  Modern  food  factories, 
however,  are  being  constructed  and  run  on  the  theory :  "  If  you  see 
it  made,  you  Avill  buy  a  case."  These  comments,  with  such  antago- 
nistic conclusions,  represent  well  the  changes  that  have  taken  place 
in  food  manufacture  since  it  came  to  be  understood  that  visible  dirt 
is  not  the  most  dangerous,  and  that  the  invisible  yeasts,  molds,  and 
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bacteria  are  the  evidences  of  uncleanliness  that,  if  allowed  to  de- 
velop, will  turn  good  raw  material  into  garbage  and  carry  poison 
instead  of  food  to  the  consumer. 

The  production  of  sanitarjr  food  depends  much  upon  the  kind  of 
raw  material  and  the  character  of  the  output.  A  flour  mill  and  a 
dairy  are  as  unlike  as  two  businesses  can  well  be,  and  yet  they  must 
conform  to  the  same  laws,  and  alike  turn  out  a  clean  and  wholesome 
product.  It  will  be  well,  therefore,  so  far  as  possible,  to  classify 
food-producing  establishments  according  to  the  nature  of  the  output. 
This  may  be  subject  to  almost  immediate  spoilage,  as  in  the  case  of 
milk,  meats,  fruit,  bakers'  goods,  and  cooked  foods  ready  for  the 
table.  It  may  be  protected  from  deterioration  by  being  placed  in 
sterile  containers,  as  is  the  case  with  canned  goods,  bottled  beverages, 
and  the  like.  It  may  be  treated  with  preservatives  which  arrest 
decay,  as  in  smoked  meats,  salted  fish,  pickles,  and  butter,  or  it  may 
be  of  a  nature  not  readily  subject  to  the  effects  of  keeping,  as  is  flour, 
dried  fruits,  sugars,  sirups,  confectionery,  cereal  products,  spices,  t«a 
and  coffee,  oils,  and  a  great  variety  of  common  and  much-used  foods. 
These  four  classes  of  food,  which  may  briefly  be  described  as  perish- 
able, sterilized,  preserved,  and  nonperishable,  are  made  from  such  a 
variety  of  materials  and  prepared  by  such  varying  processes  that 
the  principles  of  sanitation  to  be  observed  with  each  are  widely 
different.  Certain  absolute  necessities  are,  however,  common  to  every 
class,  and  may  be  outlined  as  follows : 

The  first  essential  is  a  correct  type  of  building,  made  of  suitable 
material,  provided  with  proper  light,  heat,  ventilation,  sewage  con- 
nection, and  water  supply,  so  located  as  to  have  satisfactory  trans- 
portation facilities,  an  ample  supply  of  raw  material,  and  a  receptive 
market.  The  next  desideratum  is  a  well-designed  equipment,  prop- 
erly installed,  provided  with  suitable  power,  and  so  built  as  to  be 
readily  cleaned. 

The  third  essential,  perhaps  the  most  important  of  all,  is  a  corps 
of  skilled  operatives  who  are  cleanly  in  dress  and  person,  whose 
habits  of  life  are  clean,  and  who  are  not  afflicted  with  venereal  or  any 
loathsome  or  contagious  disease. 

The  fourth  requirement  is  a  sound,  matured,  clean  raw  material. 

Having  then  in  a  general  way  established  a  classification  of  food 
products  and  certain  essentials  to  their  sanitary  production,  what 
methods  of  operation  must  be  followed  to  avoid  spoilage  of  material 
in  the  factory  and  its  contamination  during  distribution?  Each 
class,  into  one  of  which  most  food  manufactures  may  be  placed,  can 
perhaps  be  studied  by  itself  with  better  results  than  by  drafting 
some  general  code  of  sanitary  requirements  that  will  fit  all  cases; 
so  separate  treatment  is.  therefore,  essential. 
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PEKISHABLE  FOODS. 

The  changes  which  take  place  in  food  when  it  "  goes  bad  "  are  due 
exclusively  to  the  growth  and  multiplication  of  molds,  yeasts,  and 
bacteria,  and  to  the  production  of  deleterious  or  offensive  material 
as  a  result  of  the  activity  of  these  organisms.  Perishable  food  is 
food  which  offers  most  satisfactory  conditions  for  the  growth  of 
these  organisms,  such  as  the  presence  of  proper  food  material,  suffi- 
cient moisture,  and  a  temperature  at  which  they  will  grow.  Such 
food  must,  therefore,  be  prepared  in  such  a  way  that  the  number 
of  organisms  which  may  attack  it  is  kept  at  a  minimum,  and  that 
the  product  as  it  leaves  the  factory  is  protected  against  further 
invasion  by  the  maintenance  of  a  sufficiently  low  temperature  to 
check  bacterial  growth.  Speaking  generally,  bacterial  growth  rarely 
takes  place  below  10°  C.  Nearly  all  bacteria  are  killed  when  sub- 
jected to  a  temperature  of  65°  C,  although  their  spores  are  not  de- 
stroyed except  at  temperatures  of  100°  C.  or  over.  Such  perishable 
goods  as  milk  and  the  usual  products  of  the  bakery  and  kitchen  are 
protected  against  spoilage  by  heating  them  to  this  destructive  tem- 
perature, as  in  the  pasteurizing  of  milk  and  in  the  cooking  of  food 
for  the  table;  but  fresh  meats  and  fruits  are  distributed  raw,  and 
refrigeration  is  resorted  to  in  order  to  hold  the  growths  or  organisms 
in  check  rather  than  to  destroy  them. 

But  even  when  such  precautions  of  high  and  low  temperature  are 
observed  they  can  not  alone  produce  a  sanitary  food,  and  factory 
conditions  must  be  such  as  will  admit  of  perfect  cleanliness.  In  the 
construction  of  the  building  the  most  important  essentials  are  abun- 
dant light  and  good  ventilation.  The  action  of  light,  especially  of 
sunlight,  is  injurious  to  many  forms  of  microorganisms,  and  renders 
it  impossible  for  filth  to  accumulate  unseen.  Proper  ventilation  in- 
sures the  absence  of  foul  odor  and  is  also  an  incentive  to  cleanliness. 
The  next  requisite  is  an  abundance  of  water  and  proper  sewage  con- 
nections, arranged  to  allow  a  thorough  flushing  of  all  floors  at  the 
end  of  each  day's  work.  In  the  dairy  a  flushing  of  the  stable  is  not 
yet  followed,  except  in  unusual  instances,  but  in  the  canning  factory 
and  abattoir  it  is  the  greatest  agent  for  the  removal  of  the  organisms 
which  cause  decay,  especially  if,  after  being  scrubbed  and  flushed, 
the  floors  and  apparatus  are  treated  with  live  steam.  The  floors 
should  be  constructed  of  nonabsorbent  material,  preferably  of  con- 
crete or  cement,  and  so  pitched  that  water  will  properly  run  off  to 
catch  basins  and  sewers.  The  side  walls  and  ceilings  should  be 
cither  well  plastered,  wainscoted,  or  ceiled  with  metal  or  lumber, 
and  be  oil  painted  or  lime  washed.  Oil  paint  is  much  to  be  preferred 
to  whitewash,  as  it  can  be  washed  clean  with  soap  and  water.  It  is 
also  more  adhesive  and  does  not  scale  off  and  fall  into  the  food  ma- 


Barnard.]        MANUFACTURE  AND  HANDLING  OF  FOOD  MATERIALS.  583 

terial.  Doors,  windows,  and  other  openings  must  be  fitted  with 
self-closing  screen  doors  and  wide  window  screens  of  a  mesh  suffi- 
ciently small  to  exclude  all  flies  and  insects  which  might  otherwise 
gain  access  to  the  food  and  contaminate  it.  A  14-mesh  wire  gauze 
is  sufficient  for  this  purpose.  In  the  construction  of  trucks,  trays, 
platforms,  racks,  tables,  and  the  necessary  apparatus  the  simplest 
designs  should  be  followed,  and  they  should  be  so  built  as  to  be  easily 
taken  down  and  thoroughly  scrubbed  and  cleaned  as  often  as  is 
necessary.  All  toilets  and  lavatories  must  be  built  outside  the  rooms 
where  the  processes  of  production,  packing,  and  distributing  are  car- 
ried on.  The  toilets  should  have  separate  ventilating  flues  or  pipes 
discharging  either  into  soil  pipes  or  to  the  outside  of  the  building 
in  which  they  are  situated.  The  floors  of  the  toilet  rooms  should 
be  of  cement,  tile,  brick,  or  other  nonabsorbent  material,  and  should 
be  washed  and  scoured  daily.  The  lavatories  and  washrooms  should 
be  adjacent  to  the  toilet  rooms  and  should  be  kept  supplied  with 
soap,  running  water,  and  towels.  An  imperative  order  should  be 
issued,  and  rigidly  enforced,  requiring  all  operatives  and  persons 
who  handle  either  the  material  from  which  food  is  prepared  or  the 
finished  product  to  wash  their  hands  and  arms  thoroughly  in  clean 
water  before  beginning  to  work  or  after  visiting  the  toilet. 

The  use  of  cuspidors  is  not  necessary  and  is  in  most  instances  un- 
desirable. Wherever  it  is  necessary  that  cuspidors  be  provided  for 
the  use  of  operatives,  they  should  be  emptied  and  washed  out  daily 
with  a  disinfectant  and  a  sufficient  amount  of  the  solution  left  in 
each  cuspidor  to  keep  it  antiseptic.  The  practice  of  expectorating 
on  the  floor,  walls,  or  about  the  building  should  be  prohibited. 

It  is  a  discredit  to  the  food-producing  industry  that  many  con- 
ditions have  been  allowed  to  exist  which  were  in  every  way  inimical 
to  the  health  of  the  operatives  and  certain  to  lead  to  the  production 
of  impure  food.  The  condition  of  bakeshops,  for  instance,  has  been 
most  unsatisfactory.  In  1907,  43  per  cent,  or  582,  of  the  bakeshops 
of  Chicago  were  located  underground,  in  poorly  ventilated  rooms, 
wholly  shut  off  from  daylight.  In  many  cases  the  work  was  done 
in  the  foul  air  of  badly  lighted  and  unclean  rooms.  Two  hundred 
and  eighty-two  of  these  dungeons  have  already  been  abolished  by  the 
department  of  health  of  that  city,  but  proper  sanitai-y  conditions 
will  not  be  possible  until  every  one  is  closed  and  the  industry  is 
driven  above  ground.  But  even  if  food  is  produced  by  competent 
workmen  in  a  well-equipped  and  operated  shop,  it  must  be  cared  for 
after  being  distributed  and  guarded  against  contamination  up  to  the 
time  it  is  consumed.  Restaurants  and  hotel  dining  rooms  and 
kitchens  are  far  too  frequently  improperly  managed,  and  their  con- 
dition, when  contrasted  with  the  kitchen  and  the  dining  room  of 
a  tidy  housewife,  shows  a  marked  difference  in  cleanliness  of  opera- 
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tion  in  favor  of  <be  home.  The  chief  reason  why  home-cooked  food 
is  clean  is  the  care  that  is  taken  to  protect  it  from  dust,  dirt,  and 
flies.  The  same  care  can,  and  should  be,  observed  by  the  baker, 
butcher,  grocer,  and  hotel  steward. 

STERILIZED   EOODS. 

This  class  of  foods  includes  all  goods  put  up  in  air-tight  containers, 
such  as  the  bottled  beverages  and  canned  goods.  While  the  treat- 
ment at  high  temperature  needed  for  sterilization  destroj^s  yeasts. 
molds,  and  bacteria,  and  thereby  renders  unnecessary  the  observance 
of  many  of  the  sanitary  requirements  which  are  essential  to  the  pro- 
duction of  perishable  foods,  yet  the  raw  material  used  is  not  greatly 
different  and  must  be  carefuly  handled  in  order  that  deterioration 
and  decay  may  not  begin  before  the  process  of  manufacture  is  com- 
pleted. For  instance,  in  the  operation  of  a  canning  factory  used  for 
the  production  of  tomato  products  or  other  canned  vegetables  the 
construction  of  the  building  should  be  similar  to  that  already  de- 
scribed. It  should  be  equallj?^  well  lighted  and  ventilated  and  pro- 
vided with  facilities  for  proper  sewage  disposal.  The  floors  should 
be  constructed  of  nonabsorbent  material  and  should  be  thoroughly 
flushed  at  the  end  of  each  day's  operation.  The  construction  of  the 
side  walls  and  ceilings  need  not  be  as  expensive  as  in  buildings  de- 
voted to  production  of  perishable  goods,  but  they  should  be  tight  and 
clean  and  sufficiently  smooth  so  as  not  to  become  dust  laden.  Certain 
classes  of  products  which  are  put  up  in  sealed  containers,  especially 
meats,  fish,  sirups,  sweet,  juicy  fruits,  and  vegetables,  attract  flies 
in  enormous  numbers  and  a  thorough  and  efficient  screening  is  abso- 
lutely essential.  Toilets  and  lavatories  should  be  provided  and  prop- 
erly cared  for,  and  the  order  requiring  cleanliness  of  person  should 
be  insisted  upon. 

In  some  operations,  such  as  those  connected  with  the  brewing  indus- 
try, special  care  must  be  taken  to  prevent  the  contamination  of  mate- 
rial in  the  processes  of  manufacture  by  wild  yeasts  and  molds, 
which,  by  their  growth,  destroy  the  character  of  the  product.  In 
fact,  the  sanitation  of  a  brewery  is  a  business  in  itself  and  can  not 
here  be  described  in  detail. 

PRESERVED  FOODS. 

Preserved  foods  are  those  which  are  treated  with  chemicals  which 
arrest  decay,  such  as  salt,  vinegar,  and  sugar,  dried  until  all  moisture 
is  removed,  or  smoked.  As  a  class,  establishments  producing  these 
goods  are  not  carefully  operated,  dependence  being  placed  upon  the 
chemicals  to  preserve  the  materials  handled.  Certain  industries,  such 
as  those  connected  with  the  treatment  of  fish,  are  notoriously  poorly 
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equipped  and  badly  managed  from  a  sanitarj^  standpoint.  The  dis- 
posal of  refuse  material,  the  care  used  in  cleaning  machinery  and 
equipment,  the  facilities  for  proper  storage,  are  commonly  inade- 
quate. The  use  of  the  so-called  antiseptic  preservatives,  such  as 
borax  and  benzoate  of  soda,  has  been  common  in  these  establishments 
and  they  have  been  emploj-ed  to  supplement  the  natural  preservatives, 
largely  because  of  inefficient  processes  and  careless  methods  of  work. 
When  meats,  fish,  pickles,  butter,  and  all  other  foods  which  are  chemi- 
cally treated  with  salt,  vinegar,  or  spices  are  prepared  in  a  properly 
constructed  building,  of  a  kind  which  has  been  described  as  essen- 
tial to  the  production  of  perishable  food;  when  waste  material  is 
immediately  dispo.sed  of,  instead  of  being  allowed  to  accumulate  on 
the  floor  and  apparatus ;  and  when  the  value  of  water  and  steam  as  a 
sanitary  prophylactic  is  realized,  the  manufacturer  finds  no  necessity 
for  using  any  additional  preservatives.  As  in  the  case  of  other  foods. 
the  sanitary  requirements  may  be  summarized  as  follows :  Well-con- 
structed building,  good  light  and  ventilation,  prompt  disposal  of 
refuse,  cleanliness,  trained  and  efficient  workers. 

NONPERISHABLE  FOODS. 

It  is  very  difficult  to  outline  the  sanitary  requirements  of  an  estab- 
lishment devoted  to  the  production  of  nonperishable  foods,  as  this 
class  is  very  large,  and  includes  a  great  variety  of  products.  A 
flour  mill,  for  instance,  even  though  poorly  equipped  and  badly  man- 
aged, manifests  itself  in  the  grade  of  the  output  rather  than  by 
lowering  its  sanitary  value.  Special  attention  should,  however,  be 
paid  to  the  proper  cleaning  of  apparatus,  and  to  protection  from 
the  attacks  of  animals  and  insects.  .An  adequate  supply  of  light  and 
air  is  not  as  essential  as  in  the  case  of  the  preparation  of  foods  which 
deteriorate  readily,  but  the  careful  manufacturer  will  always  see  to 
it  that  the  health  of  his  employees,  as  well  as  the  character  of  his 
output,  is  protected.  Plenty  of  fresh  air  and  sufficient  light  are 
essential  to  this  end. 

Many  nonperishable  foods  are  packed  in  boxes  or  cartons,  and 
much  ingenious  machinery  is  used  in  handling  such  foodstuffs  But 
certain  goods  can  not  be  packed  except  by  hand,  and  it  is  therefore 
most  essential  that  these  products,  which  go  direct  from  the  package 
to  the  consumer's  table,  should  be  handled  only  by  the  cleanest  opera- 
atives.  When  care  is  not  taken  to  employ  operatives  who  are  free 
from  disease,  the  danger  of  infection  through  such  food  supply  is 
great.  All  employees  who  handle  these  goods  should  be  provided 
with  clean  clothing,  and  their  hands  and  arms  should  be  kept  clean. 
In  certain  classes  of  industries  the  hair  should  be  protected  by  the 
use  of  a  tight-fitting  cap.    Any  operatives  suffering  from  colds,  or 
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whose  hands  are  cut  or  sore,  should  be  refused  work  until  they  have 
recovered.  The  matter  of  cleanliness  and  perfect  health  is  so  im- 
portant that  each  foreman  should  be  held  as  responsible  for  it  as  he 
is  for  the  volume  of  output.  Certain  manufacturers,  realizing  the 
hygienic  necessity  for  care  in  this  respect,  provide  their  operatives 
with  a  clean  uniform  each  day,  and  with  suitable  caps,  and  see  to  it 
that  their  hands  and  nails  are  manicured  until  the  most  fastidious 
can  not  object  to  the  handling  of  their  foods  by  such  well-equipped 
and  carefully  inspected  workmen. 

In  the  development  of  the  food-producing  industry,  the  chief  en- 
deavor has  been  to  secure  volume  of  output  at  a  minimum  manufac- 
turing cost,  and,  so  long  as  the  consumer  has  been  uninformed  and 
disinterested,  the  products  have  found  a  ready  sale,  but,  under  new 
sanitary  conditions  imposed  by  stringent  legislation  and  awakened 
public  interest,  the  successful  manufacturer  of  the  future  must  study 
the  sanitary  side  of  food  production  just  as  he  does  new  methods  for 
reducing  cost  or  increasing  output,  and  the  most  successful  manu- 
facturer will  be  he  who  removes  from  his  gates  and  doors  the  "  No 
admittance  "  signs,  and  opens  his  factories  to  the  inspection,  not  only 
of  the  ojSicial,  but  of  every  consumer  who  may  wish  to  see  his  food 
prepared  for  market. 

What  I  have  said  relates  almost  wholly  to  sanitary  conditions  at 
the  factory.  I  see,  however,  urgent  need  for  the  extension  of  our 
ideas  of  sanitation  to  a  point  where  we  shall  be  not  only  supplied 
with  sound  food  made  in  a  sanitary  factory,  but  where  the  workmen, 
whether  they  be  operatives,  salesmen,  or  distributors,  whenever  their 
occupation  may  bring  them  into  contact  with  the  food  supply,  will 
be  known  to  be  free  from  disease.  Other  addresses  before  this  con- 
gress have  been  devoted  to  the  subject  of  bacillus  carriers,  and  the 
literature  of  modern  medicine  is  overloaded  with  the  epidemiology 
of  disease  transmitted  through  the  food  supply.  Knowing  these 
facts,  is  it  not  high  time  the  consumer  should  be  protected  by  an 
examination  of  these  workers,  either  physical  or  medical,  or  both, 
the  positive  results  of  which  would  make  it  prohibitive  for  the 
typhoid  carrier,  or  for  the  man  suffering  from  tuberculosis,  or 
venereal  disease,  to  work  with  food  ? 

We  have  recently  inquired  of  the  health  officials  of  every  large  city 
of  this  country,  and  of  the  largest  cities  of  the  world,  as  to  whether 
or  not  they  were  requiring  certificates  of  health  from  such  employees. 
We  have  been  amazed  to  find  that  not  a  health  department  of  any 
city  insists  upon  such  certificate.  The  man  who  enters  the  United 
States  Army  must  be  able-bodied  and  sound  in  health;  the  motor- 
man  in  the  street-car  service  must  be  sound;  but,  at  the  present  day, 
the  baker  who  makes  the  bread,  the  driver  who  delivers  it,  the  grocer 
and  his  clerk,  the  candy  dipper,  and  the  girl  who  packs  crackers  in 
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cartons,  the  cook,  and  the  waiter,  are  uninspected  and  their  condition 
of  health  unlmown.  The  annual  convention  of  food  commissioners 
held  in  July  at  Seattle  recognized  the  necessity  of  such  a  certificate 
of  health,  and  went  on  record  as  favoring  compulsory  examination, 
as  a  preliminary  requirem.ent  to  employment,  and  further  examina- 
tions repeated  sufficiently  often  to  make  sure  that  the  worker  with 
the  food  supply  is  always  sound  in  body  and  physically  and  morally 
clean.  The  time  is  not  far  distant  when  the  food  manufacturer  and 
distributor,  the  hotel  proprietor,  and  restaurant  keeper,  will  recog- 
nize their  duty  to  the  public,  and  the  good  business  policy  of  elimi- 
nating the  physically  unfit  from  the  ranks  of  the  handlers  of  the 
food  supply. 


THE  SANITARY  AND  HY,GIENIC  ASPECTS  OF  THE  COLD  STORAGE 

OF  FOODS. 

Heebebt  D.  Pease,  M.  D.,  Lederle  Laboratories,  New  York. 

In  nature's  cycle,  all  organic  matter  is  doomed  to  the  more  or  less 
rapid  decay  which  is  brought  about  by  various  physical  and  biologi- 
cal forces.  The  rate  of  deterioration  is  proportionate  to  the  degree 
of  favorable  amounts  and  combination  of  these  forces,  and  their  time 
periods  of  action. 

The  greatest  of  these  purely  physical  elements  or  forces  are  water 
and  warmth,  and  the  essential  biological  factors  are  living  micro- 
organisms and  nonliving  ferments,  or  enzymes. 

The  best  methods  for  the  preservation  of  foods  consist  in  the  par- 
tial or  complete  withdrawal,  or  the  elimination  of  one  or  more  of 
these  forces  or  elements  from  the  food  product  or  its  surroundings. 

It  is  obvious  that  a  thorough  understanding  of  the  physical,  chemi- 
cal, and  biological  laws  governing  both  the  decay  of  food  materials 
and  the  prevention  of  actions  of  such  processes  is  required,  before  a 
full  appreciation  of  the  significance  of  each  step  in  the  processes  of 
food  preservation  by  refrigeration  can  be  obtained. 

Until  recently  the  science  of  the  refrigeration  of  foods  was  on  a 
purely  empirical  basis,  and,  in  fact,  it  is  largely  so  even  now.  With 
but  few  exceptions  the  investigations  of  the  effects  of  refrigeration 
have  had  for  their  object  the  determination  of  the  character  of  the 
end  results.  Only  slight  efforts  have  been  made  to  elucidate  the 
nature  of  the  forces  and  the  methods  of  their  action. 

In  the  absence  of  results  of  scientific  investigations  of  these  proc- 
esses, it  is  not  astonishing  that  large  groups  of  the  xVmerican  people 
have  been  led  by  certain  designing  individuals  to  believe  that  cold 
storage  of  foods  was  conducted  solely  for  cornering  the  food  markets. 
Others  have  been  almost  conclusively  taught  by  retail  dealers  that 
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cold  storage  was  responsible  for  all  the  low  grade  or  deteriorated 
foods  which  the  dealers  desired  to  sell  off  before  they  became  too 
obviously  unfit  for  consumption. 

Every  profession  or  industry  based  upon  empiricism  is  almost 
defenseless  in  case  of  attacks  by  demagogues  and  charlatans.  The 
remedy  is  clear.  Not  only  obtain  and  show  results,  but  investi- 
gate and  demonstrate  the  laws  which  operate  to  produce  them.  In 
other  words,  develop  and  disseminata  the  science  of  the  industry. 

With  the  wild  call  of  the  people  for  the  regulation  of  this  business 
of  cornering  foods  and  the  prevention  of  the  sale  of  decayed  products 
came  the  institution  of  the  various  scientific  investigations  of  the 
subject  by  the  United  States  Department  of  Agriculture,  by  a  few 
technical  bureaus  associated  with  State  health  and  food  departments, 
and  by  investigating  and  consulting  scientists  employed  by  commit- 
tees representing  the  cold-storage  industry.  In  addition,  various  offi- 
cial legislative  committees  and  unofficial  commissions  conducted  hear- 
ings and  made  statistical  studies  of  both  the  hygienic  and  economic 
aspects  of  the  subject.  The  reports  which  have  been  issued  as  the 
result  of  these  types  of  investigations  have  begun  to  have  their  proper 
effect  and  the  public  are  now  in  a  state  of  mind  to  properly  appreciate 
well  planned  scientific  instruction  on  the  subject. 

It  is  not  within  the  scope  of  this  paper  to  consider  in  detail  the 
economic  aspects  of  the  refrigeration  of  foods.  Speaking  very  gener- 
ally, if  the  application  of  artificial  refrigeration  has  preserved  for  the 
use  of  man  foods  which  would  have  been  otherwise  returned  to  the 
earth  or  to  the  sea  merely  as  the  products  of  decomposition,  then  at 
least  the  differences  between  the  values  of  foods  and  fertilizers  have 
been  saved  to  humanity.  Dr.  Pennington  has  recently  stated  that 
one-tenth  of  the  annual  egg  crop  of  the  United  States  was  wasted  by 
decay  at  an  expense  of  $50,000,000  a  year. 

If  now  it  can  be  shown  by  investigation  that  the  financial  savings 
through  cold  storage  are  not  properly  distributed  among  producers, 
distributors,  and  consumers,  then  the  problem  is  one  of  political 
economics,  but  is  in  no  sense  hygienic.  It  is  always  amusing  to  the 
hygienist,  if  not  something  more  serious,  to  watch  the  labored  efforts 
of  the  untrained  or  lazy  economists  to  bring  to  the  support  of  some 
pet  theory  supposedly  applicable  data  concerning  insanitary  condi- 
tions or  faulty  hygiene.  Wliile  social  economics  and  hygiene  have 
much  in  common  they  are  in  many  respects  entirely  separable.  In 
considering  the  results  of  the  refrigeration  of  foods  they  should  be 
divorced  absolutely.  Defective  sanitation  of  foods  may  be  faulty 
economics,  but  faulty  finance  does  not  mean  food  decay.  Food  pre- 
served from  decay  is  energy  saved  for  human  activity,  no  matter  how 
faulty  the  distribution  of  the  savings. 
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The  hygienic  aspects  of  refrigeration  group  themselves  around  two 
main  points.  The  first  relates  to  the  preservation  of  the  food,  or  of 
the  nutritive  values  of  the  products  so  treated.  The  second  concerns 
the  production  of  toxic  substances  in  the  foods  so  preserved  or  their 
contamination  by  undesirable  or  disease-producing  bacteria. 

"VVe  would  do  well  to  again  diiferentiate  in  the  consideration  of  the 
results  of  storage  and  not  permit  our  view  to  be  cloudy  with  pictures 
of  disease  and  death  Avhen  only  a  slight  loss  of  food  value  is  con- 
cerned. The  latter  may  be  unavoidable  by  any  method  of  preserva- 
tion, but  the  former  must  be  avoided  at  all  hazards. 

Let  us  consider  briefly  the  results  of  the  application  of  the  various 
types  of  refrigeration  in  the  prevention  or  the  restraint  of  the  other- 
wise progressive  deterioration  in  the  nutritive  value  of  foods. 

The  most  extensive  scientific  investigations  of  this  branch  of  the 
subject  have  been  made  in  this  country  by  Eichardson  upon  beef 
and  the  flesh  of  other  food  mammals ;  by  Wiley,  and  especially  Pen- 
nington, and  their  associates,  upon  poultry  and  eggs;  by  Gies  and 
Pease  upon  fish;  by  Kogers  and  his  associates  upon  butter;  by  a 
whole  host  of  workers  upon  cheese  of  various  types;  and  by  Powell 
and  associates  upon  fruits  and  vegetables. 

The  scope  of  the  work  of  these  investigators  has  been,  up  to  the 
present,  largely  the  determination  of  any  changes  in  the  character  of 
the  foods  mentioned  by  the  application  of  those  tests  of  the  human 
senses  of  sight,  smell,  touch,  and  taste.  These  have  been  called 
organoleptic  tests.  In  some  instances  these  tests  have  been  supple- 
mented, not  only  by  studies,  chemical  in  character,  as  to  the  nature 
of  the  changes  which  may  have  taken  place  in  the  food  constituents, 
but  also  by  examinations  of  a  histological  nature  to  determine  any 
changes  in  the  microscopic  appearance  of  the  food  products,  and, 
further,  by  bacteriological  studies  to  show  the  number  of  bacteria,  if 
any,  present  in  the  foods,  from  which  might  be  inferred  whether  any 
changes  found  were  due  to  microbic  development  during  storage. 

The  literature  fails  to  show  the  results  of  studies  as  to  the  com- 
parative nutritive  values  of  fresh  and  refrigerated  products  by  well- 
controlled  feeding  experiments  upon  human  beings.  While  it  may  be 
warranted,  for  present  practical  purposes,  to  assume  that  a  failure 
to  discover  marked  organoleptic,  chemical,  bacteriological,  or  histo- 
logical changes  in  foods,  as  a  result  of  refrigeration  for  various 
periods,  indicates  a  continuance  of  the  original  nutritive  value  of 
such  foods,  the  question  will  not  be  finally  settled  to  the  complete 
satisfaction  of  the  public  until  well-planned  and  supervised  feeding 
tests  upon  man  have  been  undertaken  and  completed. 

The  second  group  of  investigations,  relating  to  the  possibility  of 
the  creation  of  toxic  decomposition  products  as  a  result  of  the  cold 
storage  of  foods,  or  to  the  contamination  of  the  latter  by  nndosirable 
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or  disease-producing  bacteria,  have  likewise  not  been  very  broad  in 
scope.  Sanitary  inspections  of  food-producing  or  manufacturing 
plants  have  not  been  frequent  in  this  country,  and  until  the  last  year 
or  two  but  few  have  been  made  of  cold-storage  plants.  Inspections  of 
the  latter  have  been  chiefly  the  work  of  Pennington  and  Stiles,  of 
the  Federal  Bureau  of  Chemistry,  and  have  been  in  the  poultry,  egg, 
and  ice-cream  industries.  Inspections  have  been  supplemented  by 
bacteriological  investigations  by  the  workers  quoted  for  the  poultry 
and  egg  industries,  and  by  Pease  for  the  cold-storage  fish  industry. 
Chemical  studies  for  the  detection  of  toxic  substances  in  cold-stored 
foods  have  been  made  by  Boos  and  Gies  upon  poultry,  and  by  Gies 
upon  fish. 

In  considering  the  results  of  the  investigations  mentioned  it  is  of 
the  utmost  importance  to  differentiate  between  the  results  of  two 
types  of  refrigeration  processes,  namely,  simple  chilling  and  the 
varying  degrees  of  hard  freezing. 

Under  the  average  simple  chill-room  conditions,  in  which  tempera- 
tures at  or  above  0°  C.  are  employed,  it  is  obvious  that  changes  of 
deterioration  may  take  place  in  given  time  periods  which  would  not 
be  possible  with  the  application  of  temperatures  below  the  point  of 
crystallization  of  the  watery  constituents  in  food  products  into  ice. 

Simple  refrigeration  merely  brings  about  heat  abstraction,  while 
hard  freezing  produces  in  addition  actual  desiccation  and  the  con- 
centration of  the  soluble  salts  in  the  food,  and  both  drying  and 
salting  are  well  known  food-preservation  processes. 

In  simple  refrigeration  the  earlier  the  application  and  the  greater 
the  degree  of  heat  abstraction  the  greater  the  restraint  of  the  process 
of  deterioration  of  the  food. 

The  scientific  investigations  mentioned  have  in  every  instance 
shown  that  the  most  important  point  is  the  early  application  of  the 
refrigerating  process  before  any  changes  have  taken  place  in  the  food. 
The  process  is  one  of  prevention  of  deterioration  only.  There  is 
nothing  curative  in  it.  Where  simple  refrigeration  appears  to  fail 
we  usually  find  defective  conditions  of  the  food  prior  to  storage. 

As  to  just  what  the  condition  should  be  prior  to  storage  each  type 
of  food  is  a  law  unto  itself.  Those  possessing  animal  heat  should  be 
given  special  treatment  for  its  removal,  but  in  general  the  important 
point  is  the  condition  of  normality  of  the  product  at  the  time  of 
application  of  the  heat  abstraction  process.  The  nearer  the  normal 
the  better,  because  the  rate  of  deterioration  under  given  con- 
ditions is  not  uniform  from  the  start  to  the  end  of  the  process. 
Beginning  slowly,  as  a  rule,  it  becomes  accelerated  as  it  progresses 
and  only  slows  up  when  it  approaches  the  maximum  point  of  destruc- 
tion which  the  given  conditions  will  produce.  To  prevent  decay 
before  it  begins  is  easy,  but  to  restrain  it  when  it  is  accelerating  is  far 
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harder  and  requires  refrigeration  at  progressively  lower  temperatures 
in  proportion  as  the  application  of  the  process  is  delayed. 

Simple  refrigeration  has  but  slight  adaptability  as  a  part  of  a 
sound  and  practical  system  of  food  production  and  distribution  unless 
the  foods  are  in  the  best  possible  conditions  of  normality  at  the  time 
of  its  application.  As  to  periods  of  storage  in  simple  refrigeration, 
each  food  again  requires  special  consideration,  but  in  general  this 
type  of  cold  storage  is  for  more  or  less  temporary  application  only. 
In  practice  time  limits  are  always  used,  but  the  controlling  factors 
are  the  previous  condition  of  the  food  and  its  type. 

Legal  limits  in  simple  refrigeration  are  not  yet  warranted,  for 
there  exists  as  yet  no  method  of  determining  definitely  the  condition 
of  products  on  their  receipt  into  storage,  and  but  little  scientific  work 
has  been  done  toward  demonstrating  sound  time  periods  of  permis- 
sible  application  of  simple  refrigeration. 

The  legal  and  official  criteria  for  approval  or  condemnation  of  food 
products  should  always  be  based  upon  the  condition  of  the  latter  at 
the  time  of  passing  judgment.  This  assumes  the  ability  of  inspectors 
to  determine  both  good  and  bad  conditions  in  foods,  and  it  is  the 
unanimous  opinion  of  investigators  of  the  subject  that  cold-storage 
regulation  should  be  undertaken  only  as  a  part  of  a  well-planned 
and  efficiently  conducted  general  system  of  food  inspection  and  super- 
vision. In  fact,  it  is  almost  apparent  to  the  inexperienced  that  if 
there  had  been,  in  the  various  States  of  this  country,  effective  systems 
of  supervision  over  all  the  various  sanitary  aspects  of  the  production 
and  distribution  of  foods,  there  would  never  have  appeared  to  be  any 
special  and  prominent  sanitary  cold-storage  problem. 

When  we  consider  the  results  of  the  investigations  of  the  second 
type  of  refrigeration,  namely,  hard  freezing,  or  freezer  storage,  we 
find  practically  unanimity  of  opinion.  Again  and  again  the  results 
of  investigations  indicate  that  the  conditions  of  the  food  at  the  time 
of  freezing  are  all  important.  Only  of  secondary  consideration  are 
the  time  limits  of  such  storage.  In  fact,  all  agree  in  the  main  that 
the  next  important  stage  of  food  handling,  after  the  conditions  on 
entering  storage,  are  the  conditions  obtaining  in  the  retailing  and 
the  household  handling  of  the  frozen  products.  Time  periods  of 
freezing  are  thus  relegated  to  at  least  a  third  position. 

While  deteriorations  progressing  to  a  dangerous  degree  can  take 
place  with  some  foods  subjected  to  simple  refrigeration,  especially 
when  the  foods  have  been  somewhat  deteriorated  on  entering  such 
storage,  yet  in  the  case  of  freezer  storage,  properly  conducted,  foods 
come  out  of  it  in  practically  the  same  condition  as  when  they  entered 
it.  Only  in  cases  where  the  foods  have  been  in  well-advanced  condi- 
tions  of  deterioration  when  entering  such  storage,  do  they  emerge  in 
a  more  undesirable  condition.     It  must  be  remembered  that  it  takes 
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a  few  hours  to  reduce  the  temperature  to  hard  freezing  points  in 
masses  of  foods  of  considerable  size,  and  that  during  that  time  any 
alreadj^  beginning  deterioration  may  not  be  greatly  checked,  but  this 
again  relates  to  conditions  prior  to  storage — not  during  it. 

Boos,  as  well  as  Gies,  failed  to  find  toxic  chemical  products  in 
poultry  stored  for  long  periods  of  time  up  to  several  years,  and  the 
writer  has  not  found,  in  his  bacteriological  investigations,  any  evi- 
dences of  bacterial  multiplication  in  foods  rapidly  hard  frozen  and 
so  held. 

It  is  true  that  under  some  methods  of  handling  hard-frozen  foods 
there  is  a  greater  or  less  degree  of  drying  and  a  loss  of  flavor.  How- 
ever, new  methods  are  constantly  being  applied  to  remedy  these 
slight  difficulties,  and  under  appropriate  conditions  of  packing  and 
handling,  with  proper  regulation  of  humidities  in  the  storage  rooms 
these  troubles  are  not  necessary  even  at  present. 

It  is  needless  to  state  that  cold-storage  warehouses  should  be  con- 
structed, equipped,  and  conducted  on  the  most  satisfactory  sanitary 
lines.  The  water  supplies  should  be  of  excellent  quality  and  ample 
in  amount.  The  premises  and  equipment  should  be  planned  so  as  to 
be  easily  cleaned,  and  they  should  be  kept  so.  Above  all,  the  capacity 
for  the  production  of  refrigeration  should  be  equal  to  any  demands 
which  the  size  of  the  storage  rooms  and  the  types  of  food  might 
make.  There  should  be  installed  registering  thermographs  and 
other  recording  devices,  and  their  use  should  be  compulsory.  The 
records  obtained  by  their  use  should  be  open  for  official  inspection. 

CONCLUSIONS. 

(A)  The  sanitary  aspects  of  the  cold  storage  of  foods  are  only  a 
part  of  the  same  aspects  of  the  production,  handling,  and  distribu- 
tion of  all  perishable  foods. 

(B)  With  proper,  adequate  systems  of  official  food  supervision 
and  control  no  very  special  sanitary  consideration  need  be  applied 
to  cold-storage  processes  as  such. 

(C)  The  treatments  of  foods  up  to  the  time  of  storage  and  after 
removal  from  storage  are  the  determining  factors  as  to  the  results  to 
be  obtained  from  either  type  of  refrigeration,  namely,  simple  refrig- 
eration and  hard  freezing. 

(D)  Time  limits  in  freezer  storage  have  no  important  hygienic 
bearing.     In  simple  refrigeration  they  are  more  important. 

(E)  Each  food  is  a  law  unto  itself,  and  generalizations  in  regula- 
tions are  out  of  place  in  the  present  state  of  our  knowledge. 

(F)  Further  investigations  should  be  encouraged  by  both  official 
and  private  agencies. 


MUNICIPAL    SUPERVISION    OF    POOD    SUPPLIES    AND    THEIB 

DISTHIBUTION. 

MosBY  G.  Pebeow,  M.  a.,  Ph.  D.,  Health  Officer,  Lynchburg,  Va. 

Among  the  problems  presented  to  it  for  solution  the  municipal 
health  department  has  few  more  urgent  or  more  difficult  than  the 
j)roper  handling  of  foods.  With  the  single  exception  of  milk,  the 
matter  has  as  yet  received  insufficient  attention,  but,  with  the  onward 
move  to  betterment,  can  not  long  escape  full  consideration. 

Visits  to  almost  any  city  will  disclose  the  fact  that,  however  ad- 
vanced it  may  be  in  the  various  lines  of  sanitation,  the  municipal 
market,  provided  that  there  is  one,  is  an  eyesore,  a  feasting  place 
for  flies  and  oftentimes  a  harbor  for  rats.  This  is  a  condition  to  be 
remedied,  but  the  remedy  must  be  real,  and  not  apparent.  It  must 
meet  the  critical  scrutiny  of  the  skilled  sanitarian,  the  lay  citizen, 
the  rather  suspicious  and  conservative  dealer,  and  appeal  also  to  the 
councilmanic  body  as  a  financial  investment  worth  while. 

In  Lynchburg,  Va.,  an  attempt  has  been  made  to  solve  the  problem 
in  part.  A  careful  study  was  made  of  private  meat  plants,  located  in 
different  sections  of  America,  and  a  plan  formulated.  This  plan 
involves  simply  the  application  to  the  public  market  of  what  is 
utilized  in  many  localities  by  private  corporations.  At  each  butcher's 
stall  is  a  mechanically  refrigerated  box  for  holding  meat  and  re- 
frigerated show-case  counters.  The  meat  is  thus  kept  immediately 
at  hand,  free  from  dust  and  flies,  and  in  dry,  cold  air,  until  sold  to 
the  consumer. 

This  may  seem  to  some  a  small  matter,  yet  the  fact  that  not  only 
keeping  meat  properly,  but  of  demonstrating  how  to  keep  it,  is  of 
decided  value.  It  is  a  continuous  object  lesson  to  the  people  of 
correct  methods  and  proper  sanitation.  Instead  of  breeding,  it 
excludes  both  flies  and  rats,  and,  as  a  business  proposition,  I  submit 
the  following  figures  for  the  first  year,  which  so  far  is  the  only 
full  year:  Total  cost  of  building  and  equipment,  not  counting  lot, 
$62,000;  total  income,  $10,342.51;  expenses,  $3,580;  net  income, 
$6,462.51. 

The  effect  on  outside  dealers  is  already  marked.  Practically  every 
butcher  in  the  city  has  equipped  a  plant  modeled  on  the  municipal 
market,  and,  without  exception,  is  pleased  at  the  economy  over  old 
methods,  at  the  increased  sales,  and  at  the  high  state  of  cleanliness. 
No  law  has  been  passed  requiring  this;  the  simple  advantages  have 
been  so  obvious  that  the  dealers  have  acted  of  their  own  volition. 

While,  as  above  suggested,  milk  has  received  a  great  deal  of  atten- 
tion, scant  thought  has  been  given  to  butter.  It  would  seem  that, 
in  our  eagerness  to  get  milk  beyond  suspicion,  avc  have  left  butter 
almost  without  consideration,  although  bntlor  will  harbor  bacteria, 
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for  example,  tubercle  bacilli,  for  weeks.  In  America,  in  the  aver- 
age city,  butter  is  supplied  largely  from  farms.  These  farms  would 
not  be  permitted  to  sell  milk,  but  no  legal  obstacle  has  so  far  been 
interposed  against  their  selling  butter.  It  would  not  be  advisable, 
at  present,  to  cut  off  the  sale  of  this  butter,  and  yet  there  is  no 
question  that  it  is  a  dangerous  substance.  The  remedy  suggested 
here  is  to  start  a  creamery.  The  creamery  should  be  allowed  to  pur- 
chase cream  from  any  farm  on  condition  that  the  cream  is  pasteurized. 
By  pasteurizing,  the  butter  will  be  made  safe,  and  the  superiority  of 
the  creamery  butter  will  soon  disf)lace  most  of  the  country  butter 
without  the  enactment  of  any  law.  This  is  suggested  as  a  practi- 
cable way  to  eliminate  one  source  of  infection,  and  thus  to  move 
sanitation  forward  one  more  step.  At  certain  places  a  creamery  may 
not  be  advisable,  but  in  Lynchburg  (we  now  have  two)  it  has  worked 
admirably,  and  there  is  ample  reason  to  believe  that  many  cities 
could  proceed  along  similar  lines.  There  is  no  question  but  that 
butter  is,  under  existing  conditions,  a  dangerous  source  of  infection ; 
in  my  judgment  a  more  dangerous  source  of  tuberculosis  than  milk, 
and  so  the  creamery  project  is  advanced  as  a  method  of  relief. 

Hygienists  everywhere  are  rightly  condemning  the  common  drink- 
ing cup.  Now,  in  some  places  the  drinking  fountain  can  not  be 
used  instead  of  the  cup  or  glass,  and  the  sanitarian  must  try  to 
provide  a  proper  substitute.  Such  a  place  is  the  soda  fountain. 
Of  all  common  drinking  vessels  the  soda-fountain  glass  is  one  of 
the  most  suspicious.  In  Lynchburg  a  suggestion  was  made  to  a 
merchant  to  use  a  sterilizer.  As  a  result  he  has  a  large  hot-air 
sterilizer,  in  which  all  of  the  glasses  are  heated  for  15  minutes  to 
170°  C.  The  method  has  increased  his  business,  is  cheap,  removes 
the  possibility  of  infection,  and  serves  as  an  object  lesson  to  the 
public.  Other  merchants  have  begun  preparations  to  install  similar 
outfits. 

If  one  may  be  allowed  to  generalize  from  the  foregoing  three 
examples,  T  would  say  that  education  should  always  precede  law,, 
and  if  the  educating  is  correctly  and  thoroughly  done  the  enactment 
cf  law  frequently  becomes  almost  unnecessary.  Most  people  want 
to  do  the  right  thing;  they  only  need  to  know,  and  to  be  certain  that 
they  do  know.  The  health  department  should  see  that  this  infor- 
mation is  furnished,  and  the  law  that  follows  will  then  have  to  do 
mainlv  with  the  incorrigibles. 


FKIDAY  AFTERNOON,  SEPTEMBER  27,  1912. 

THE  FUNCTION  OF  CENTRAL  OFFICIAL  AGENCIES  LOOKING 
TOWARD  THE  IMPROVEMENT  OF  MILK  PRODUCTION  AND 
DISTRIBUTION. 

B.  H.  Rawl,  Chief  of  the  Dairy  Division  of  the  Bureau  of  Animal  Industry, 

Washington,  D.  C. 

The  central  agencies  referred  to  in  this  subject  I  understand  to 
mean  the  agencies  of  the  National  Government.  It  is  impossible  for 
me  to  discuss  the  part  that  the  National  Government  should  take  in 
connection  with  the  sanitary  betterment  of  production  and  distribu- 
tion of  milk  without  alluding  briefly  to  the  work  of  the  States  and 
the  cities.  For  this  I  hope  that  I  shall  be  pardoned  by  those  who 
are  to  discuss  the  State  and  city  work.  Milk  inspection  is  primarily 
the  work  of  the  municipality. 

1.  Because  this  system  is  economical  and  places  the  expense  of  the 
work  where  it  properly  belongs. 

2.  Because  the  officers  who  are  responsible  for  the  inspection  are 
in  close  personal  touch  with  the  people  who  consume  the  milk  and 
the  people  who  produce  it. 

3.  The  cities  have  all  the  authority  that  is  needed  to  do  this  work, 
whether  the  milk  is  shipped  interstate  or  not ;  for,  while  a  city  can 
not  designate  what  a  dairyman  in  some  other  State  should  do,  it  can 
prohibit  him  from  selling  milk  within  its  limits  unless  he  complies 
with  the  requirements  which  it  provides. 

4.  There  is  such  a  great  amount  of  work  to  be  done  in  connection 
with  a  proper  supervision  of  the  milk  supply  that  unless  the  cities 
undertake  this  work  for  themselves  it  is  probable  that  the  work  will 
never  be  done. 

State  officials  are  in  a  position  to  assist  the  cities  in  starting  this 
work,  and  to  help  them  out  when  emergencies  arise.  They  are  in  a 
position,  too,  to  take  care  of  the  milk  supply  in  towns,  villages,  and 
small  cities  where  there  are  no  local  facilities  for  inspection.  In 
many  ways  the  State  and  the  city  officials  can  work  together  to  the 
greatest  advantage  without  in  the  least  confusing  their  responsibili- 
ties. The  State  might  establish  minimum  standards  for  everybody, 
but  the  cities  should  have  the  privilege  to  exceed  these  standards 

whenever  they  can. 
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So  far  as  I  am  informed,  there  is  not  a  State,  or  even  a  city,  that 
has  adequate  inspection;  and  by  adequate  inspection  I  do  not  allude 
simply  to  the  number  of  inspectors,  but  rather  to  the  character  of  the 
work  done.  A  few  cities  are  doing  some  most  excellent  work,  con- 
sidering the  many  difficulties  that  are  being  encountered,  but  there 
is  a  general  need  for  much  more  work  in  connecti'Dn  with  milk 
control. 

But,  aside  from  the  inspection  work,  and  the  educational  and 
laboratory  work  incident  to  it,  there  is,  and  perhaps  will  always  be, 
need  of  a  great  deal  of  research  work.  There  are  himdreds  of  ques- 
tions to  be  answered,  and  new  ones  are  arising  constantly.  Research 
must  determine,  not  only  what  methods  are  satisfactory  from  the 
standpoint  of  sanitation  and  hygiene,  but  it  must  also  solve  a  large 
number  of  economic  problems,  for  it  is  often  the  solution  of  eco- 
nomic problems  that  makes  possible  the  application  of  the  proper 
method  of  sanitation.  For  example,  no  health  authority,  if  he  could 
help  it,  would  permit  the  use  of  milk  from  tuberculous  cattle;  but, 
before  he  can  help  it,  the  economic  question  of  getting  rid  of  the 
tuberculous  cattle  and  growing  others  that  are  not  tuberculous  must 
be  solved.  In  other  words,  as  soon  as  we  begin  to  apply  sanitary 
requirements,  the  cost  of  milk  begins  to  rise,  and  this  rise  must  be 
overcome,  in  part  at  least,  by  adjusting  some  of  the  economic  fac- 
tors. For  another  example,  let  us  suppose  that  it  costs  a  half  cent 
a  gallon  to  ice  milk  while  in  transit,  and  that  by  a  change  of  system 
it  is  possible  to  save  this  half  cent  in  the  cost  of  delivery  to  the  con- 
sumer, Avould  not  the  official  be  much  more  likely  to  get  the  milk  iced 
than  if  this  half  cent  per  gallon  were  added  onto  the  consumer's 
price  ? 

The  need  of  a  very  large  amount  of  research  work  is  imperative, 
and  it  is  in  this  line  that  the  Federal  Government  can  be  most  useful. 
I  do  not  mean  that  others  should  do  no  research  work,  for  there  is 
need  of  all  that  can  be  done ;  but  in  view  of  the  great  need  for  more 
inspection  work,  which  must  in  the  main  be  supplied  by  the  cities 
and  States,  it  is  only  natural  for  them  to  direct  their  efforts  toward 
inspection  rather  than  research. 

Eealizing  the  great  lack  of  knowledge  in  connection  with  milk 
production  and  distribution,  the  Dairy  Division  has  been  increasing 
its  research  work  just  as  rapidly  as  possible.  Its  policy  has  been  to 
employ  a  group  of  men  indefinitely  upon  a  single  problem.  For 
example,  three  of  our  men  have  been  working  for  three  years  upon 
the  subject  of  pasteurized  milk  and  other  closely  related  subjects. 
Extensive  studies  are  being  made  in  this  manner  of  the  various 
methods  of  cooling,  storing,  transportation,  handling,  and  the  com- 
parative cost  of  different   systems  of  refrigeration,   and  now   we 
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have  begun  an  extensive  study  of  the  cost  of  production  under  vari- 
ous conditions.  An  effort  is  being  made  to  stud}'^  thoroughly  each 
operation  from  the  producer  to  the  consumer. 

Other  divisions  of  the  Bureau  of  Animal  Industry  are  making 
extensive  investigations  relative  to  the  infection  of  milk  from  animal 
and  human  sources ;  for  example,  the  discovery  of  tuberculous  infec- 
tion of  milk  from  animal  feces  is  the  result  of  some  of  this  work. 

Then,  too,  there  are  the  many  problems  of  hj'giene  that  must  be 
solved.  In  what  way  does  this  method  or  that  have  a  bearing  on 
the  health  of  the  consumer?  I  am  not  capable  to  discuss  the  work  in 
this  line  that  is  being  done  by  the  hygienic  laboratories  of  the  Fed- 
eral Government ;  but  it  will  doubtless  be  presented  by  others. 

There  is  another  line  of  work  that  the  Dairy  Division  has  been 
doing  for  several  years  that  has  been  fi'uitful.  "\A'lien  some  good 
method  is  developed  in  Massachusetts,  for  example,  it  might  require 
a  long  time  for  that  method  to  reach  Minnesota  or  Oregon ;  but  our 
field  men,  who  are  lending  a  helping  hand  here  and  there  in  connec- 
tion with  the  work  of  educating  the  producer  and  consumer,  are 
able  to  collect  all  new  methods  that  have  proved  good  and  to  take 
them  to  other  States.  This  work  has  been  done  largely  in  coopera- 
tion with  city  officials,  because  they  have  sought  the  Avork  more  than 
the  State  officials  have.  We  would  like,  however,  to  do  what  we  can 
to  encourage  the  State  departments  to  give  the  cities  the  assistance 
that  we  are  so  frequently  called  upon  to  give,  and  then  we  might  be 
able  to  lend  a  helping  hand  to  the  Sta-tes  in  their  work  of  helping 
the  cities.  As  the  cit}-  and  State  inspection  systems  become  more 
and  more  complete  there  may  be  less  need  of  this  work  by  the 
Federal  Government  than  at  present,  but  so  far  we  have  been  unable 
to  grant  all  the  requests  for  it  that  have  been  received. 

A  complete  system  for  dealing  with  the  question  of  the  milk 
production  and  distribution  of  the  whole  country  should  employ 
the  facilities  of  the  city,  the  State,  and  the  Nation.  The  city  is 
the  unit  of  operations,  and  around  it  should  be  developed  the  organi- 
zation designed  to  do  the  bulk  of  the  detailed  work.  The  State 
should  help  the  cities  to  organize  their  work,  assist  them  in  case  of 
emergency,  and  be  responsible  for  the  milk  supply  of  the  smaller 
towns  and  villages.  The  National  Government  should  largely  sup- 
ply the  research  work  and  serve  as  a  medium  between  the  States. 

There  are  tAvo  main  jiroblems  in  connection  with  our  milk  question. 
One  is  to  obtain  new  knowledge  and  the  other  is  to  teach  the  people. 
At  present  we  have  more  knowledge  already  than  is  actually  applied, 
but  this  is  a  normal  condition  which  will  always  exist;  and,  not- 
withstanding this,  we  are  woefully  ignorant  of  the  whole  subject  of 
milk,  for  any  fool  can  ask  questions  concerning  it  that  no  one  can 
answer. 


598  SECTION   VI.    STATE  AND   MUNICIPAL  HYGIENE. 

When  it  comes  to  the  educational  side  of  the  work  there  is  no  end 
to  our  needs.  The  producers  must  be  taught,  the  dealers  must  be 
taught,  and  the  consumers  must  be  taught.  But  who  is  available  to 
do  all  of  this  teaching?  Is  it  the  milk  inspector?  Yes.  But  he 
is  often  a  political  appointee  and  knows  nothing  about  the  question 
himself.  Then  we  would  better  arrange  to  teach  him  or  else  secure 
the  services  of  an  inspector  who  will  not  need  to  be  taught,  for  it  is 
the  milk  inspector,  the  man  who  comes  into  personal  contact  with 
the  producers  and  distributors,  who  must  establish  the  methods  which 
will  make  a  supply  of  safe  milk  both  possible  and  sure. 

All  of  the  work  now  in  progress  that  relates  to  the  production  and 
distribution  of  milk  is  but  small  in  comparison  with  the  importance 
of  the  subject.  Our  aim,  therefore,  should  be  to  so  harmonize  all 
of  our  work  that  it  will  accomplish  the  greatest  good. 


THE  FUNCTION  OF  THE  STATE  IN  MILK-CONTEOL  WORK. 
H.  L.  Russell,  Dean,  College  of  Agriculture,  Madison,  Wis. 

The  importance  of  the  matter  of  milk  control  is  such  that  it  must 
occupy  the  attention  of  governmental  authorities  as  well  as  that  of 
the  individual.  As  with  all  matters  relating  to  health,  the  problem 
must  of  necessity  be  an  individual  one,  but  the  public  aspect  of  such 
a  problem  is  so  dominant  that  collective  action  should  be  required. 
Undoubtedly,  in  the  development  of  this  phase  of  the  work,  the  jfirst 
correlating  unit  should  be  the  municipality  and  not  the  State,  as  the 
problem  is  so  intimateh'-  and  vitally  associated  with  the  daily  life  of 
the  community.  But  there  are  certain  things  which  should  be  done 
that  the  municipality  can  not  legally  or  effectively  accomplish  and 
there  are  other  problems  that  the  State  can  accomplish  much  more 
readily  and  thoroughly.  This  fact  forces  the  consideration  of  a 
State-wide  aspect  as  well  as  that  of  the  community.  Indeed,  the 
Nation  itself  can  not  wholly  ignore  its  duty  in  a  matter  of  such  vital 
concern  to  the  well-being  of  its  citizens. 

The  regulative  powers  of  the  municipality  can  not  legally  extend 
beyond  its  borders.  Almost  without  exception,  the  milk  supply  of 
any  town,  even  though  small  in  size,  of  necessity  originates  outside 
of  the  community  which  is  served.  Naturally,  under  these  conditions, 
the  police  power  of  the  municipality  can  not  reach  the  vital  spot  in 
the  milk  problem,  namely,  the  place  of  production,  except  in  an  in- 
direct manner.  The  city,  through  its  power  to  license  for  the  privi- 
lege of  doing  business  within  its  borders,  can,  in  a  considerable 
measure,  exercise  supervision  over  production.  It  can  say  to  the 
producer  that  the  quality  of  the  product  sold  to  its  citizens  shall  con- 
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form  to  such  and  such  standards,  and,  if  the  product  does  not  conform 
to  such  requirements,  it  can  debar  the  sale  of  the  product. 

In  the  determination  of  such  quality  municipalities  have  gone 
further  than  ascertaining  the  condition  of  the  milk  at  time  of  sale. 
Through  the  appointment  of  county  inspectors,  attempts  are  made  to 
control  the  manner  of  production.  Such  supervision,  however,  does 
not  have  mandatory  powers,  because  it  is  not  effective  until  the  prod- 
uct is  offered  for  sale  within  the  jurisdiction  of  the  municipality.  It 
is  here  that  the  function  of  the  State  begins. 

Manifestly,  the  work  which  the  State  can  most  effectively  accom- 
plish is  in  two  directions:  First,  educational;  second,  supervisory, 
through  its  police  powers. 

Of  course,  the  educational  propaganda  is  a  problem  in  which  the 
municipality,  the  State,  and  the  Nation  can  all  correlate  their  activi- 
ties. The  State  is,  on  the  whole,  in  better  position  to  push  this  work 
actively  than  the  Federal  Government.  Theoretically,  we  might  also 
say  that  the  community  is  in  better  position  than  the  Commonwealth 
to  carry  on  this  propaganda  effectively,  but  in  practice  this  is  rarely 
found  to  be  the  case,  except  in  the  larger  cities.  The  nearer  the 
problem  can  be  brought  to  the  people  the  more  concrete  it  becomes, 
but  it  is  a  foregone  conclusion  that  effective  educational  work  requires 
the  stimulus  which  comes  from  an  especially  interested  individual  or 
organization  before  much  can  be  accomplished. 

The  energetic  city  health  official,  with  the  close  personal  touch  he 
can  give  the  problem  and  with  the  intimate  relation  he  can  secure 
from  the  public  press,  is  in  position  to  accomplish  much  good,  but 
rarely  does  a  city  of  less  than  25,000  to  50,000  population  have,  as 
guardian  of  the  public  health,  a  person  who  is  so  situated  as  to  give 
sufficient  time  to  this  aspect  of  his  work  to  accomplish  the  desired 
result.  If  the  work  devolves  actively  upon  the  local  health  official, 
educational  data  must  be  worked  up  from  the  beginning  by  each  city 
official  who  undertakes  the  problem.  Under  such  conditions  one  city 
with  an  aggressive  health  official  will  carry  on  an  active  campaign, 
but  the  necessary  propaganda  may  not  be  started  in  the  neighboring 
cit}'',  because  possibly  the  appointed  official  lacks  interest  or  initiative. 

If  the  educational  work  is  fostered  by  the  State  the  movement  can 
be  put  on  a  wide  enough  basis  so  as  to  receive,  if  necessary,  the  entire 
attention  of  a  specially  deputized  official.  The  data  prepared  are 
largely  applicable  in  one  city  as  well  as  in  another.  By  means  of 
traveling  exhibits  the  importance  of  pure  milk  can  be  brought  forcibly 
and  effectively  before  different  communities.  In  the  carrying  on  of 
the  State  campaign  the  local  press  is  an  invaluable  agent  in  arousing 
interest  and  enthusiasm.  The  work  which  has  been  accomplished  by 
the  State  antituberculosis  organizations  in  their  exhibitions  in  differ- 
ent cities  shows  the  possibility  of  a  properly  organized  propaganda. 
0GC92— VOL  4—13 39 
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In  this  educational  propaganda  there  are  two  widely  different 
groups  on  which  effort  must  be  spent — the  producer  as  well  as  the 
consumer.  The  State  can  legally  and  effectively  reach  both ;  the  com- 
munity only  the  latter. 

The  problem,  in  its  sanitary  relations,  is  still  further  complicated 
through  the  fact  that  attention  must  be  paid,  not  only  to  diseases 
that  are  capable  of  dissemination  in  both  man  and  beast,  but  also 
to  those  induced  by  pollution  subsequent  to  the  withdrawal  of  the 
milk  from  the  animal.  It  is  necessary  to  exclude  from  the  milk  sup- 
plies the  tubercle  organism  which,  even  from  bovine  sources,  finds 
in  children  a  suitable  foundation  for  its  development,  but  it  is  more 
necessary  (when  judged  by  the  relative  mortality)  to  see  that  milk 
is  so  handled  that  it  is  not  contaminated  with  those  organisms  which 
are  able  to  produce  disorders  in  the  infant  and  the  young  child. 

The  tuberculosis  problem  can  be  effectively  reached  only  by  State 
control.  While,  of  course,  it  is  impossible  to  institute  comparisons 
along  economic  and  sanitary  lines,  it  is  nevertheless  true  that  greater 
headway  is  now  being  made  in  the  control  of  this  disease  in  tiiose  sec- 
tions where  the  economic  aspect  of  bovine  tuberculosis  has  been  espe- 
cially emphasized.  The  prevalence  of  this  disease  in  our  herds, 
particularly  dairy  herds,  and  its  extreme  insidiousness,  have  led  the 
farmers  to  embrace  the  opportunity  to  determine  the  actual  condition 
of  their  herds  quite  as  much  from  the  economic  point  of  view  as  any- 
thing else.  Where  compulsory  legislation  based  purely  on  a  hygienic 
foundation  has  been  had,  the  response  on  the  part  of  the  producer 
has  been  forced,  and,  more  frequently  than  otherwise,  has  been  per- 
functory, if  at  all.  In  this  campaign  the  public  post-mortem  demon- 
stration held  in  the  country  districts  under  State  control  has  been 
found  to  be  a  most  effective  educational  agent. 

One  problem  which  so  far  has  not  received  the  attention  which  it 
should  is  the  correlation  of  the  work  which  should  be  performed  by 
the  State.  At  present  three  generally  unrelated  State  organizations 
may  be  concerned  with  the  milk  problem : 

(1)  State  boards  of  health,  which  are  directly  interested  in  public 
health  problems. 

(2)  State  live-stock  sanitary  boards,  or  live-stock  commissions, 
which  are  concerned  with  the  control  of  animal  diseases. 

(3)  State  dairy  and  food  commissions,  which  control  the  purity 
and  wholesomeness  of  food  supplies. 

Too  frequently  there  is  no  correlation  in  the  work  of  these  respec- 
tive bodies.  The  milk  problem  touclies  all  three  of  them,  but  with 
none  of  them  is  it  a  dominant  phase  of  their  activity.  The  con- 
sequence is  that  the  problem  in  its  entirety  does  not  receive  the  ade- 
quate attention  of  any  of  them.    In  this  respect  improved  conditions 
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would  undoubtedly  obtain  if  a  more  thorough  correlation  of  these 
various  organizations  could  be  brought  about. 

The  milk  problem,  as  such,  is  properly  a  hygienic  matter.  Under 
these  conditions,  there  is  no  question  but  that  the  public  health  organi- 
zation is  in  better  position  to  exercise  more  effective  control  than 
either  of  the  other  two. 

The  labors  of  the  voluntary  organizations,  such  as  the  milk  com- 
missions of  various  scientific  bodies,  have  done  much  to  formulate 
ideas  that  are  applicable  to  conditions  that  obtain  in  our  largOT 
cities.  But  their  work  must,  after  all,  consist  largely  in  education, 
rather  than  in  actual  control.  Through  the  official  State  organiza- 
tions must  come  the  legal  safeguards  that  the  public  desire  to  be 
drawn  about  the  matter  of  milk  control. 


THE    SANITARY    CONTROL    OF    LOCAL    MILK    SUPPLIES    THROUGH 
LOCAL  OFFICIAL   AGENCIES. 

Ernst  J.  Ledeble,  Ph.  D.,  Commissioner  of  Health,  City  of  New  York. 

In  discussing  this  subject  there  are  several  reasons  for  speaking 
largely  from  the  point  of  view  of  milk  inspection  in  New  York  City. 
In  the  first  place,  my  own  experience  in  this  field  has  been  gained 
almost  entirely  through  a  connection  of  20  years,  in  one  capacity  or 
another,  with  the  local  department  of  health.  But  of  greater  im- 
portance is  the  fact  that  the  experience  of  New  York  City  in  the 
control  of  its  milk  supply,  both  historically  and  in  the  light  of  impor- 
tant recent  developments,  is,  I  believe,  full  of  significance  to  other 
municipalities  and  particularly  to  large  cities  facing  similar  prob- 
lems. I  trust,  then,  that  my  references  to  the  work  in  our  city  may 
contribute  in  a  small  degree  to  the  discussion  of  the  general  subject 
in  which  we  are  interested. 

It  will  perhaps  be  generally  recognized  by  those  interested  in  the 
administrative  control  of  the  production  and  sale  of  milk  that  New 
York  City  offers  a  most  conspicuous  example  of  a  municipality 
undertaking  practically  the  entire  supervision  of  its  own  milk  supply 
all  the  way  from  the  cow  to  the  consumer.  Most  large  cities  doubt- 
less exercise  more  or  less  jurisdiction  over  the  sale  of  milk  within 
their  limits,  but  no  other  city  that  I  know  of  has  developed  such  an 
extensive  system  of  inspection  of  dairies  and  creameries  as  is  prac- 
ticed by  the  city  of  New  York,  notwithstanding  that  nearly  all  the 
45,000  farms  on  which  our  milk  supply  is  produced  are  located  out- 
side the  city  limits,  and  m.ore  than  0,000  of  them  outside  the  State 
of  New  York. 

The  board  of  health  has  power  to  adopt  a  sanitary  code,  without 
the  concurring  vote  of  any  other  municipal  authority,  and  this  code 
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has  the  full  force  and  effect  of  law  in  New  York  City,  so  long  as  its 
provisions  are  consistent  with  general  State  laws.  The  existing 
system  of  public  control  of  New  York's  milk  supply  is  based  upon 
the  sanitary  legislation  of  the  board  of  health,  in  the  form  of  appro- 
priate sections  of  the  sanitary  code,  and  supplementary  rules  and 
regulations. 

Let  us  now  consider  briefly  some  of  the  facts  that  have  made  the 
sanitary  control  of  milk  supplies  one  of  the  most  important  public 
health  problems  of  our  communities. 

INFANT  PROBLEM. 

Milk  suitable  for  infant  feeding  must  comply  with  the  following 
requirements : 

It  must  have  the  proper  nutritive  value;  that  is,  it  must  not  be 
impoverished  by  the  removal  of  a  portion  or  all  of  its  fat,  or  the 
nutritive  value  lowered  by  the  addition  of  water.  It  must  be  clean. 
In  general,  it  is  agreed  that  the  bacterial  content  of  milk  is  an  ac- 
curate scientific  index  of  its  cleanliness,  but  it  is  comparatively 
recently  that  the  danger  of  bacterial  contamination  of  milk  has  been 
appreciated.  It  has  been  found  that  infants  under  one  year  are  very 
susceptible  to  poisoning  by  milk  infected  with  excessive  bacterial 
growth,  particularly  during  the  hot  season,  when  the  resistance  of 
the  digestive  tract  is  lowered. 

Milk  infected  with  the  germ  of  bovine  tuberculosis  may  transmit 
tuberculosis  to  children,  but  is  not  apt  to  infect  adults,  while  milk 
carrying  the  germs  of  typhoid  fever,  scarlet  fever,  diphtheria,  and 
tonsilitis  is  dangerous  to  persons  of  all  ages. 

INFECTIOUS  DISEASES  AND  MILK. 

Tuberculosis,  typhoid  fever,  scarlet  fever,  diphtheria,  and  tonsilitis 
are  the  princijjal  diseases  which  in  this  country  are  transmitted  by 
means  of  infected  milk.  It  is  believed  that  the  tubercle  bacilli  are  in 
the  majority  of  cases  derived  from  the  cow,  but  they  may  come  from 
human  sources.  Typhoid  bacilli  in  milk  are  always  derived  from 
man.  The  contagion  of  true  scarlet  fever  transmitted  through  milk 
is  considered  as  always  coming  from  man,  but  there  is  a  disease 
closely  allied  to  it,  the  contagion  of  which  is  derived  from  the  cow. 
Diphtheria  bacilli  are  regarded  as  being  always  of  human  origin. 

The  streptococci  exciting  tonsilitis  are  believed  to  be  derived  both 
from  cases  of  septic  inflammation  of  the  udder  and  from  human 
sources.  Acording  to  Park,  about  3  per  cent  of  all  tuberculosis  exist- 
ing in  New  York  City  exhibits  the  bovine  type  of  bacilli,  and  is 
therefore  probably  caused  by  milk  infection.    Of  279  cases  of  tuber- 
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culosis  in  adults  examined  by  him,  only  one  case  was  due  to  the 
bovine  type.  On  the  other  hand,  22  out  of  84  very  young  children 
and  infants  examined,  or  about  24  per  cent,  were  infected  with  the 
bovine  type. 

TYPHOID   FEVER  A>!D   MILK. 

During  the  last  two  years,  through  special  investigations  carried 
on  by  the  New  York  City  Department  of  Health,  much  light  has 
been  thrown  upon  the  definite  origin  of  outbreaks  of  typhoid  fever 
due  to  milk  infection.  Several  such  outbreaks  were  traced  definitely 
to  so-called  "  carriers,"  or  persons  who  have  recovered  from  an  attack 
of  typhoid  fever,  but  who  remain  infected  and  continue  to  excrete 
typhoid  bacilli.  One  outbreak  of  400  cases  was  traced  to  infection 
of  a  milk  supply  by  a  typhoid  carrier  who  had  had  the  disease  47 
years  ago.  In  another,  50  cases  were  traced  to  a  man  who  had  had 
the  disease  7  years  ago.  These  important  new  discoveries  led  the 
department  to  strongly  urge  the  necessity  of  the  pasteurization  of  all 
milk  except  that  produced  under  special  stringent  conditions. 

PUBLIC  PROTECTIOX  OF  MILK  SUPPLIES. 

In  view  of  these  sources  of  danger  to  the  public  health,  what  means 
can  be  employed  to  make  public  milk  supplies  safe  ? 
The  problem  involves  three  distinct  features: 

(1)  The  prevention  of  adulteration,  either  by  the  addition  of 
water,  the  removal  of  fats,  or  both,  and  the  exclusion  of  all  pre- 
servatives and,  in  fact,  all  foreign  substances. 

(2)  The  production  of  a  clean  milk,  a  milk  low  in  bacteria,  involv- 
ing great  care  from  the  time  of  milking  to  actual  consumption. 
This  involves  effort  to  insure  the  cleanliness  of  the  cows  and  the 
milkers,  properly  constructed,  clean  barns,  proper  and  thorough 
cleaning  of  the  vessels  and  utensils  with  which  the  milk  comes  in 
contact,  exclusion  of  dust  at  every  stage,  immediate  reduction  of  tem- 
perature of  milk  after  milking,  thorough  icing  during  transporta- 
tion, the  sale  under  sanitary  conditions  in  stores,  and,  finally,  proper 
care  in  the  hands  of  the  consumer. 

(3)  The  production  of  a  milk  free  from  pathogenic  organisms,  re- 
quiring, first  of  all.  healthy  animals,  and,  subsequentl}',  the  careful 
handling  of  the  milk  at  all  stages  to  prevent  the  introduction,  by 
human  agencies,  flics,  and  dust,  of  the  germs  of  infectious  disease. 

METHODS   OF   PrTHI.ir    CONTROL. 

The  general  outlines  of  the  methcds  adopted  by  hoards  of  health 
and  other  governmental  autliorities  in  controlling  the  sanitary  quality 
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of  milk  supplies  of  cities  are  fairly  well  defined  and  generally 
accepted.  It  is  recognized  that  a  system  of  inspections  of  dairies 
where  the  milk  is  actually  produced,  supplemented  by  inspections  of 
creameries  and  of  the  methods  of  shipment  and  handling  all  the  way 
from  the  farmer  to  the  consumer,  are  necessary  elements  of  this 
public  control.  Such  inspection  must  provide  for  the  detection  of 
contagious  diseases  among  those  handling  the  milk,  as  well  as  for  the 
improvement  of  sanitary  conditions. 

Whether  these  details  are  carried  out  under  the  supervision  of 
municipal  or  State  authorities  is  a  matter  of  expediency  largely 
governed  by  local  conditions.  Theoretically,  it  would  be  better  that 
State  authorities  should  exercise  a  uniform  control  over  the  produc- 
tion and  sale  of  milk  in  all  communities.  In  practice  some  of  our 
large  cities  have  found  it  necessary,  in  the  absence  of  thoroughgoing 
State  control,  to  develop  their  own  system  of  milk  inspection  in  the 
country  as  well  as  in  the  city. 

The  control  of  conditions  under  which  milk  is  handled  and  sold 
within  the  city  is  a  still  more  usual  function  of  the  local  authorities, 
and  includes  the  regular  inspection  of  stores  and  wagons,  with  fre- 
quent chemical  and  bacteriological  tests,  and,  if  necessary,  the  usual 
method  of  enforcing  sanitary  requirements  by  resort  to  the  courts. 

THE  NEW  YORK  PLAN. 

More  particular  reference  to  the  present  system  of  milk  inspec- 
tion by  the  Department  of  Health  of  New  York  City  and  of  the 
methods  now  in  use  will  perhaps  illustrate  certain  phases  of  our 
general  subject.  I  may  say  here  that,  for  the  information  of  mem- 
bers of  the  congress  who  are  especially  interested  in  this  subject 
and  in  the  experience  of  New  York  City,  the  department  has  had 
prepared  a  special  bulletin  dealing  much  more  fully  with  the  details 
of  our  work  than  I  shall  be  able  to  do  within  the  present  limits. 

The  magnitude  of  the  problem  which  New  York  faces  may  be 
imagined,  when  it  is  considered  that  the  city  draws  its  daily  milk 
supply  of  2,500,000  quarts  from  44,000  farms  located  in  six  diiferent 
States,  namely,  New  York,  New  Jersey,  Pennsylvania,  Connecticut, 
Vermont,  and  Massachusetts.  Some  cream  is  also  received  from 
Ohio  and  Canada.  The  "milk  shed"  covers  an  area  of  50,000 
square  miles.  The  milk  is  produced  from  approximately  350,000 
cows,  and  shipped  from  1,100  creamers  over  11  different  railroads, 
the  shortest  haul  being  50  miles,  and  the  longest,  425  miles.  When 
it  reaches  the  city,  it  is  received  at  15  different  terminals,  and  even- 
tually delivered  in  5,500  wagons,  and  dispensed  at  14,000  stores.  It 
is  estimated  that  about  127,000  persons  are  daily  engaged  in  handling 
the  city's  milk  supply,  and,  on  the  basis  of  the  relative  frequency  of 
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typhoid  bacillus  carriers  in  the  population  of  New  York  City,  there 
may  perhaps  be  a  hundred  such  persons  included  in  this  army  of  milk 
handlers. 

Milk  inspection  began  in  New  York  in  the  late  seventies  and  early 
eighties,  and  this  inspection  work  was  conducted  in  cooperation  with 
the  State  officials  of  New  York  and  New  Jersey.  Then,  however,  the 
elementary  forms  of  adulteration,  consisting  in  the  removal  of  cream 
and  the  addition  of  water,  were  the  only  points  considered.  Later,  it 
developed  that  a  knowledge  of  the  bacteriological  content  of  milk 
was  of  much  greater  importance,  so  far  as  the  public  health  was  con- 
cerned, than  was  its  chemical  composition.  When  it  was  found  that 
the  bacterial  content  of  milk  was  an  accurate  index  of  the  cleanliness 
of  the  methods  used  in  its  production,  attention  was  more  and  more 
directed  to  the  supervision  of  conditions  at  the  farm,  at  the  shipping 
stations,  and  on  the  railroads.  This  work  was  continued  in  1906,  and 
it  was  then  realized  that  successful  control  would  never  result  until 
the  milk  was  traced  back  to  its  very  source.  This  was  the  beginning 
of  actual  dairy  inspection  by  the  New  York  Department  of  Health. 
From  two  inspectors  in  1904,  the  number  has  gradually  risen  until 
there  are  now  56  milk  inspectors,  of  whom  approximately  one-half 
are  assigned  to  the  country  district,  and  one-half  to  the  inspection  of 
stores,  wagons,  and  other  premises  within  the  city. 

LEGAL  ASPECTS  OF  THE  NEW  YORK  PLAN. 

It  was  under  the  administration  of  my  predecessor.  Dr.  Darling- 
ton, that  inspection  of  milk  in  the  country  districts  was  first  sestab- 
lished.  Perhaps  one  of  the  most  interesting  phases  of  this  work  is 
the  legal  basis  upon  which  the  authority  of  the  department  is  exer- 
cised throughout  an  area  covering  portions  of  six  different  States. 
The  sanitary  code  requires  that  no  milk  shall  be  sold  in  the  city  of 
New  York  without  a  permit  from  the  board  of  health,  and  the  board 
maintains  that  it  is  entitled  to  ascertain  the  conditions  under  which 
milk  is  produced,  before  issuing  a  permit  to  the  dealer  who  buys  that 
particular  milk  and  brings  it  to  the  city.  Under  the  operation  of 
this  system,  it  is  rare  that  permission  to  inspect  a  dairy  or  creamery 
is  refused.  When  such  refusal  is  met  with,  the  department  notifies 
the  dealer,  who  then  faces  the  alternative  of  refusing  to  receive  milk 
from  the  particular  farm  or  creamery  under  criticism,  or  of  having 
his  permit  to  sell  milk  in  the  city  revoked.  The  result,  of  course,  is 
very  salutary  in  excluding  from  New  York  City  all  milk  from  farms 
which  do  not  meet  the  requirements.  The  question  may  be  raised  as 
to  what  protection  other  comuiunitics  receive  under  this  plan,  since 
the  producers  whose  milk  is  excluded  from  New  York  City  doubtless 
find  a  market  elsewhere.  This  exhibits  the  great  defect  of  local  con- 
trol of  milk  supplies.     Tt  is  undoubtedly  far  better  that  the  State 
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should  undertake  the  control  of  milk  production  under  adequate  and 
uniform  standards  rigidly  enforced  by  a  sufficient  number  of  inspec- 
tors throughout  the  State.  New  York  State  has  an  excellent  depart- 
ment of  agriculture,  and  adequate  laws  governing  the  production  of 
milk,  but  the  appropriations  made  by  the  State  for  this  work  are 
totally  inadequate  to  insure  the  character  of  the  supervision  of  dairy 
farms  which  the  city  of  New  York  believes  to  be  necessary  to  the 
purity  and  wholesomeness  of  its  milk  supply.  Even  if  State  super- 
vision in  New  York  were  sufficient,  a  similar  question  remains  in  the 
case  of  the  six  other  States  from  which  the  city's  milk  is  drawn.  With 
these  varying  jurisdictions,  the  city  has  been  obliged  to  face  actual 
conditions,  instead  of  legal  or  constitutional  theories,  and  to  evolve 
its  own  sj^stem  of  supervising  the  milk  at  every  stage  from  the  dairy 
to  the  breakfast  table. 

As  may  well  be  imagined,  the  attempt  of  New  York  City  to  exer- 
cise authority  over  the  milk  production  of  other  States  was  not 
allowed  to  go  unchallenged,  and  the  whole  question  was  carried 
through  the  courts,  in  appeal  after  appeal,  until  finally  the  Supreme 
Court  of  the  United  States,  in  an  unanimous  opinion,  affirmed  that 
the  position  of  the  city  of  New  York  was  reasonable,  valid,  and  not 
unconstitutional.  Those  who  care  to  read  the  text  of  this  decision  in 
full  will  find  it  reported  elsewhere.^  In  its  decision  the  Supreme 
Court  stated  that  any  State  has  a  right,  by  reason  of  regulations,  to 
protect  the  public  health  and  safety,  and  that  the  Supreme  Court 
"  will  not  interfere  because  the  States  have  seen  fit  to  give  adminis- 
trative discretion  to  local  boards  to  grant  or  withhold  licenses  or 
permits  to  carry  on  trades  or  occupations,  or  perform  acts  which  are 
properly  the  subject  of  regulation  in  the  exercise  of  the  reserved 
power  of  the  State  to  protect  the  health  and  safety  of  its  people." 
Here,  then,  we  have  the  support  of  the  highest  court  in  the  land 
behind  our  effort  to  procure  proper  sanitary  control  of  our  local 
milk  supply,  and  here,  perhaps,  this  paper  might  very  properly  end 
were  it  not  that  I  feel  compelled  to  take  advantage  of  this  favorable 
occasion  to  refer  very  briefly  to  the  developments  of  this  problem 
in  New  York  during  the  past  two  years,  the  more  so  as  the  problem 
we  have  attempted  to  solve  will  be  encountered  in  a  greater  or  less 
degree  in  the  attempt  to  protect  the  milk  supply  of  any  city. 

DEFICIENCIES    IN    LOCAL    MILK   INSPECTION    AND  RECENT   1MPE0^^EMENTS. 

For  several  years  we  have  felt  that  our  methods  of  controlling  the 
milk  supply  were  inadequate  and  did  not  accomplish  the  desired 
results,  particularly  in  the  following  respects: 

It  is  now  a  well-known  fact  that  the  general  milk  supply  of  every 
large  city  in  the  world  is  unfit  for  use  in  infant  feeding.  Two  well- 
defined  methods  have  been  applied  in  New  York  to  effect  a  change 
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in  this  respect;  firstly,  the  production  of  a  special  grade  of  milk, 
"  certified  "  and  allied  grades,  for  infants ;  and  secondly,  the  general 
movement  to  improve  the  whole  supply,  so  that  milk  suitable  for 
infants  might  be  procured  everywhere  where  milk  is  sold.  Each  of 
these  methods  has  been  successful  to  only  a  very  limited  extent. 
After  10  years  less  than  1  per  cent  of  the  city's  milk  is  of  the  certified 
type,  or  equivalent  thereto,  and  the  expense  of  this  class  of  milk  for 
general  use  in  infant  feeding  is  almost  prohibitive.  In  fact,  it  is  a 
luxury  within  reach  of  comparatively  few.  "\Miat  is  needed  is  a  safe 
milk  which  can  be  furnished  at  a  price  within  the  means  of  the 
masses. 

The  attempt  to  bring  general  market  milk  to  the  degi'ee  of  purity 
required  for  infant  feeding  can  never  be  successful  in  a  large  city. 
In  the  first  place,  it  is  economically  not  feasible,  since  too  great  a 
part  of  the  total  supply  of  milk  is  used  for  other  purposes,  for  adults, 
who  do  r.ot  require  a  milk  of  such  special  requirements,  and  for 
cooking  purposes,  where  a  still  less  degree  of  bacteriological  cleanli- 
ness is  necessary.  It  naturally  follows  that  milk  for  the  last  two 
mentioned  purposes  can  be  produced  and  sold  at  lower  prices  than 
special  infants'  milk.  In  the  second  place,  although  the  system  of 
surveillance  has  materially  lessened  the  danger  of  infection  of  milk 
from  the  presence  of  cases  of  infectious  diseases  among  the  em- 
ployees on  the  farms  and  in  the  creameries,  or  from  unhealthy  ani- 
mals, our  present  knowledge  of  the  propagation  of  typhoid  fever  by 
milk  infected  by  "  typhoid  carriers,"  and  the  fact  that  tuberculosis 
is  so  widespread  among  our  dairy  herds,  have  forced  us  to  the 
conclusion  that,  no  matter  how  complete  or  well  organized  the  system 
of  dairy  inspection,  it  will  not  be  possible  to  render  entirely  safe  the 
ordinary  commercial  milk  which  is  produced  and  shipped  to  a  city 
from  so  large  a  territory  as  is  comprised  in  the  New  York  City 
milk  field. 

In  our  opinion,  the  only  way  in  which  the  sanitary  authorities  can 
meet  these  conditions  is  by  requiring  the  pasteurization  at  least  of  all 
milk  that  is  not  of  special  exempted  grades.  We  have  always  been 
impressed  with  the  necessity  of  dealing  separately  with  the  problem 
of  milk  to  be  used  for  infants.  Since  the  requirements  for  infants' 
milk  are  so  much  more  exacting,  and  since  it  has  been  well  established 
that  this  grade  of  milk  is  much  more  expensive  to  produce,  and 
should  command  a  higher  price  than  can  ordinarily  be  demanded  for 
milk  in  general  use,  it  was  deemed  wise  to  separate  the  two  problems. 

As  early  as  October,  1907,  in  an  address  given  at  Milwaukee,  I 
took  the  position  that  the  sanitary  authorities  should  establish  a  sys- 
tem of  grading  our  milk  supplies,  and  that,  in  the  interest  of  public 
health,  practically  universal  pasteurization  must  be  insisted  on. 
Since  January,  1910,  the  development  of  such  a  milk  program  has 
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been  one  of  the  foremost  subjects  under  consideration  by  the  depart- 
ment of  health.  Early  in  January,  1912,  on  my  recommendation,  the 
Board  of  Health  of  the  City  of  New  York  officially  adopted  the  fol- 
lowing plan  of  grading  and  labeling  all  milk  brought  into  the  city 
and  sold  there : 

GRADE   A,  FOR   INFANTS   AND    CHILDREN. 

1.  Certified  mAlk^  milk  certified  by  a  milk  commission  appointed 
by  the  medical  society  of  the  county  of  New  York  or  of  the  county  of 
Kings  as  being  produced  under  the  supervision  and  in  conformity 
with  the  requirements  of  that  commission. 

2.  Guaranteed  milk^  produced  under  the  same  standards  as  cer- 
tified milk,  but  under  the  supervision  of  the  board  of  health. 

3.  Inspected  milk,  raw. — This  milk  must  come  from  tuberculin- 
tested  cows.  Farms  must  obtain  in  an  official  score  at  least  75  points, 
with  a  minimum  of  25  points  for  equipment  and  50  points  for 
method.  The  milk  must  not  contain  more  than  an  average  of  60,000 
bacteria  per  cubic  centimeter  when  delivered  to  the  consumer. 

4.  Selected  milk,  pasteurized. — Farms  must  obtain  at  least  60 
points  in  official  score ;  20,  at  least,  for  equipment,  and  at  least  40  for 
method.  The  milk  must  be  pasteurized  as  prescribed  by  the  rules 
and  regulations  of  the  department,  which,  of  course,  provide  for 
such  temperatures  and  times  of  exposure  to  heat  as  have  been  shown 
by  our  own  researches  to  be  necessary  to  render  the  milk  thoroughly 
safe.  This  milk  must  not  contain  over  50,000  bacteria  per  cubic  centi- 
meter when  delivered  to  the  consumer,  and  must  be  delivered  in 
bottles,  except  on  special  permit  in  certain  cases.  Containers  must  be 
labeled  "  pasteurized,"  and  the  label  must  bear  date  and  hour  when 
pasteurization  was  completed,  the  place  where  it  was  performed, 
and  the  name  of  persons  or  corporation  performing  it.  The  milk  must 
be  delivered  to  the  consumer  within  30  hours  after  pasteurization. 
Milk  to  be  pasteurized  must  not  contain  over  200,000  bacteria  per  cubic 
centimeter. 

GRADE   B,   FOR   ADULTS. 

1.  Selected  milk.,  raw.,  from  cows  which  are  certified  as  healthy  by 
veterinarians  after  physical  examination.  Farms  must  score  at  least 
68  points,  25  for  equipment,  and  a  minimum  of  43  for  method. 

2.  Pasteurized  milk. — This  milk  must  be  delivered  within  36  hours 
after  pasteurization. 

GRADE   c. 

This  grade  is  to  be  used  for  cooking  and  manufacturing  purposes 
only,  and  includes  all  raw  milk  not  conforming  to  the  requirements  of 
grades  A  and  B. 
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The  full  details  of  the  new  rules  and  regulations  will  be  found  in 
the  special  bulletin  already  mentioned.  The  department  is  now 
actively  enforcing  the  new  requirements,  and,  in  our  opinion,  the 
adoption  and  enforcement  of  the  plan  marks  the  greatest  advance 
ever  made  in  the  public  sanitary  control  of  New  York  City's  milk 
supply.  I  will  indicate  briefly  what  it  is  expected  that  this  plan  of 
grading  and  labeling  will  accomplish : 

FOR   THE   FARMER. 

It  means,  in  eSect,  that  farms  will  be  scored,  and  a  farmer  will 
know  what  grade  of  milk  he  is  producing,  and  how  he  can  produce 
ft  better  grade,  if  he  so  desire.  The  better  grades  of  milk  will  com- 
mand a  higher  price  at  the  farm;  therefore,  for  the  first  time  in  the 
history  of  milk  production,  an  incentive  will  be  given  the  farmer  to 
produce  a  cleaner  milk.  This  principle,  of  course,  was  established 
on  a  very  small  scale  in  the  production  of  certified  milk,  but  never 
before  in  production  of  milk  for  the  masses.  There  is  an  apparent 
contradiction  of  this  principle  in  the  case  of  pasteurized  milk,  in 
which  case,  under  the  present  condition,  a  supply  of  milk,  of  the 
cooking  grade  (C)  may  be  brought  into  the  higher  grade  (B)  by 
pasteurization,  without  any  material  improvement  of  farm  condi- 
tions. The  advantage  to  the  general  public  health  of  pasteurization 
is,  however,  so  great  that  it  was  thought  wise  to  encourage  pasteur- 
ization to  the  fullest  extent  possible,  without  making  too  many  re- 
strictions at  this  time,  but,  when  finally  worked  out,  the  general 
requirements  for  all  milk,  with  the  exception  of  that  for  cooking, 
will  have  to  be  further  advanced  so  that  there  will  be  no  setback 
in  the  movement  for  a  cleaner  milk  supply,  the  fear  of  which 
condition  has  led  so  many  persons  to  oppose  the  introduction  of 
pasteurization. 

FOR   THE   DEALER. 

The  grading  and  proper  labeling  regulations  will  be  a  great 
incentive  to  the  progressive  and  honest  dealer  who  is  willing  and 
anxious  to  sell  his  products  on  a  proper  basis,  and  who  by  this 
plan  will  be  aided  in  his  efforts  by  official  control.  It  will  no  longer 
be  possible  for  the  dishonest  dealer  to  market  the  lowest  grade  of 
milk  under  false  representations,  or  to  sell  cooking  milk  for  infants. 
Those  dealing  only  in  the  lowest  grade — cooking  milk — will  have  to 
sell  the  same  as  such,  or  go  out  of  business. 

FOR   THE   PUBLIC. 

The  users  of  milk  will  be  enabled  to  purchase  the  quality  of  milk 
they  require  and  for  which  they  can  afford  to  pay.     This  is  par- 
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ticularly  important  in  the  case  of  milk  for  infants  and  children. 
For  those  who  can  not  afford  to  purchase  the  special  qualities  in 
grade  A  offered  for  this  purpose,  specific  instructions  will  be  given 
showing  under  what  conditions  grade  B  may  be  used,  and,  in  the 
case  of  the  poorer  classes,  provisions  have  been  made  by  the  munici- 
pal authorities,  through  the  infant's  milk  stations  of  the  department 
of  health  (at  present  55  in  number,  located  in  various  parts  of  the 
city),  to  supply  milk  for  infants'  use  at  a  moderate  cost,  and  without 
charge,  in  certain  special  cases,  through  the  charitable  agencies 
operating  in  conjunction  with  the  department. 

The  plan  carries  with  it  the  establishment  of  the  broad  principle 
that  the  milk  sold  from  cans  ("  dipped  "  or  "  loose  "  milk)  in  the 
grocery  store  is  unfit  for  use  for  infants. 

The  special  requirements  made  for  the  production  of  raw  milk 
(grade  B),  its  limitations  to  use  by  adults,  and  the  recommendation 
that  pasteurized  milk  of  the  same  grade  is  a  safer. milk,  will  en- 
courage the  extension  of  pasteurization,  as  it  was  intended  to  do. 

We  feel  that  the  time  has  come  when  just  as  radical  changes  as 
have  been  inaugurated  in  the  requirements  for  the  grading  and  label- 
ing of  milk,  will  have  to  be  applied  to  the  regulations  for  the  sale 
of  milk  in  stores.  The  situation  is  peculiar.  Milk  is  sold  in  about 
20,000  places.  Every  little  corner  grocer  sells  milk,  not  because  there 
is  any  direct  profit  to  be  derived  therefrom,  but  as  a  convenience  to 
the  customer  who  desires  to  purchase  other  commodities.  There  is, 
therefore,  no  incentive  to  the  proper  care  of  the  milk.  It  must  be 
understood  that  almost  all  of  such  milk  is  dipped  from  cans.  No 
permanent  reform  can  be  inaugurated  until  the  sale  of  this  class  of 
milk  is  limited  to  milk  stores  where  other  commodities  are  not 
permitted. 

infants'  milk  STATIONS. 

I  have  already  referred  to  the  55  municipal  stations  for  dispensing 
milk  for  babies  which  are  now  in  operation  under  the  administration 
of  the  department  of  health.  This  work  was  begun  in  1911,  when  an 
appropriation  was  made  for  15  experimental  stations.  A  large  num- 
ber of  depots  were  also  conducted  by  private  organizations,  and  the 
work  was  so  successful  that  this  year  the  city  made  provision  for  the 
larger  number.  I  believe,  however,  that  this  work  is  only  in  the 
developmental  phase,  and  that  the  ultimate  solution  of  the  infants' 
milk  problem  must  and  will  be  found  in  the  production  of  the  special 
grades  of  milk  suitable  for  infant  feeding,  and  the  placing  of  this 
milk  on  the  general  market,  so  that  it  will  be  easily  possible  for 
mothers  to  obtain  milk  of  the  proper  quality  at  reasonable  prices  in 
milk  stores  or  from  dealers.    Tn  that  event,  the  municipal  and  other 
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milk  stations  for  infants  will  doubtless  gradually  assume  what  I 
take  to  be  their  proper  function  of  serving  as  centers  for  the  educa- 
tion of  mothers  in  the  care  and  feeding  of  babies  and  in  the  care  of 
milk  in  the  home. 

'  199  U.  S.,  552 ;  81  App.  Div.,  128 ;  175  N.  Y.,  440. 


THE  WORK  OF  MEDICAL  MILK  COMMISSIONS  IN  THE  CAMPAIGN 
FOR  THE  BETTERMENT  OF  MILK  PRODUCTION  AND  DISTRIBU- 
TION. 

Heney  L.  Coit,  M.  D.,  Newark,  N.  J. 

In  the  year  1890  an  attempt  was  made  by  the  medical  profession 
to  obtain  legislation  on  the  purity  of  the  milk  supply  in  the  State  of 
New  Jersey. 

This  object,  important  alike  to  clinicians  and  to  those  who  study 
the  economic  relations  of  infant  mortality,  it  was  then  impossible 
to  attain. 

This  was  the  first  purely  professional  effort  made  in  the  United 
States  to  secure  suitable  milk  for  clinical  purposes;  it  preceded  by 
four  years  the  first  official  control  over  the  milk  supply,  which  was 
established  in  Washington  in  1894. 

This  agitation,  started  in  the  Medical  Society  of  New  Jersey,  has 
become  a  world-wide  movement,  and,  because  of  the  widespread 
morbidity  and  mortality  due  to  milk,  physicians  have  become  in- 
sistent in  their  demand  for  clinically  clean  milk. 

The  Medical  Milk  Commission  had  its  inception  in  the  efforts  of 
the  author  of  the  plan  to  solve  problems  in  infant  feeding.  It  was 
coincident  with  the  early  work  in  the  United  States  on  the  artificial 
nutrition  of  infants;  and  this  particular  need  for  clean  milk  is  to- 
day the  largest  single  factor  in  sustaining  the  interest  in  the  subject. 

DEFECTS  OF  ORDIXARY  METHODS  OF  MILK  PRODUCTION. 

Every  ordinary  method  thus  far  employed  for  producing  and  dis- 
tributing milk  on  a  large  scale  reveals  defects  and  can  not  be  trusted 
to  yield  a  product  suitable  for  the  use  of  the  sick,  for  hospitals,  or 
for  the  food  of  the  young  infant.  Gathered  milk,  so  called,  consti- 
tutes the  larger  portion  of  milk  brought  to  the  cities.  This  is  often 
milk  of  low  grade,  and,  in  many  places,  needs  only  to  pass  the  casual 
view  of  the  inspector  at  the  railroad  station  to  fulfill  municipal 
regulations. 

Legislation  has  heretofore  been  trusted  to  regulate  this  matter, 
but  neither  Federal  legislation  nor  the  ordinances  of  municipal  gov- 
ernment can  .secure  what  we  require.    These  influences  are  too  remote 
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from  the  sources  of  supply;  their  demands  are  too  limited;  their 
standards  of  purity  too  low ;  they  are  not  closely  identified  with  the 
actual  dairy  work,  and  do  not  stimulate  the  best  efforts  of  the  dairy- 
men in  the  practice  of  dairy  hygiene. 

Furthermore,  it  will  probably  always  be  true  that  legislation  can 
not  regulate  the  details  of  special  kinds  of  work;  an  ordinance,  in 
its  letter,  may  require  milk  to  be  clean,  but  how  it  shall  be  made 
clean  it  can  not  define.  Law  may  fix  a  standard  of  cleanliness  and 
purity,  but  it  can  not  determine  methods  for  its  attainment ;  it  would 
be  necessary  that  the  code  should  define  what  constitutes  a  clean 
hand,  a  clean  udder,  a  clean  vessel,  a  sterile  container;  what  consti- 
tutes a  healthy  animal,  a  safe  workman,  good  food,  or  proper  hous- 
ing and  care.  These  the  law  never  has  determined,  and  probably 
never  will  determine. 

POSSIBLE  METHODS  OF  CONTROL. 

There  are  three  methods  of  supervision  of  the  milk  supply  now 
employed  to  safeguard  its  purity :  First.  Commercial  control,  which 
is  followed  in  many  cities.  There  is  perhaps  a  license  issued  to  col- 
lectors and  distributors  of  milk,  but  there  is  no  proper  or  efficient 
official  inspection  of  the  dairy  premises  or  milk  shops;  most  of  the 
supply  is  brought  on  railroads  from  distant  points  and  without 
proper  refrigeration.  The  method  is  imperfect,  and  great  havoc 
is  wrought  among  the  people  through  infection  and  infant  morbidity 
and  mortality. 

Second.  Municipal  control,  which  involves  official  inspection  of 
farms  and  supervision  of  transportation  and  of  milk  shops.  In 
this  the  score  card  has  recently  been  employed.  New  York  City, 
with  its  comprehensive  milk  regulations,  uses  this  method.  In  every 
large  city  the  control  of  by  far  the  greater  part  of  the  milk  supply 
must  fall  on  the  health  department;  therefore,  very  great  importance 
must  be  attached  to  any  good  system  for  the  control  of  market  milk. 
New  York  City  consumes  daily  nearly  2,000,000  quarts  of  milk,  dis- 
tributed from  12,000  milk  shops  and  obtained  from  30,000  sources  of 
supply. 

Third.  Medical  supervision  and  control.  This  method  does  not 
supersede  the  foregoing  official  or  municipal  control  which  is  era- 
ployed  in  cities  for  the  general  supply,  but  it  attempts  to  obtain  a 
special  or  clinical  milk,  suitable  for  the  sick,  for  hospitals,  and  for 
young  infants.  In  quality  this  product  is  so  far  above  the  require- 
ments of  the  municipal  ordinance  that  it  is  not  strictly  under  the 
law  at  all.  The  plan  provides  for  the  voluntary  unpaid  services  of 
a  commission  of  physicians,  appointed  by  a  medical  society,  and  com- 
bines under  its  control  a  dairyman,  a  chemist,  a  bacteriologist,  a 
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veterinarian,  and  a  medical  inspector  of  employees,  who  render  to 
the  commission  information,  following  which,  if  its  requirements 
and  standards  are  met,  the  commission  issues  a  certificate  to  the  dairy- 
man which  permits  him  to  designate  his  product  "  certified  milk." 
The  method  includes:  (a)  Contract  control  of  production;  (&)  auto- 
matic advance  of  requirements  with  increased  knowledge;  (c)  safe- 
guards, including  the  most  advanced  methods  of  sanitary  science. 

CLINICAL  STANDARDS  OF  PURITY  FOR  SULK. 

In  order  to  meet  the  clinical  requirements  for  milk  in  the  present 
state  of  our  knowledge,  three  conditions  of  purity  must  be  fulfilled. 
These  requirements  were  formulated  in  1892  in  connection  with  the 
organization  of  the  plan  for  medical  control : 

First.  An  absence  of  large  numbers  of  microorganisms  and  the 
entire  freedom  of  the  milk  from  pathogenic  varieties. 

Second.  Unvarying  resistance  to  early  fermentative  changes  in 
the  milk  so  that  it  may  be  kept  under  ordinary  conditions  without 
extraordinary  care. 

Third.  A  constant  nutritive  value  of  known  chemical  composi-^ 
tion,  with  a  uniform  relation  between  the  percentages  of  its  com- 
bined constituents  and  its  organic  principles,  unimpaired  by  me- 
chanical, thermic,  or  chemical  treatment. 

THE  PLAN. 

When  we  look  back  over  almost  a  lifetime  at  the  condition  of 
milk  in  the  eighties  we  find  that  it  was  one  of  the  most  uncultivated 
fields  in  sanitary  and  prophylactic  science. 

Everyone  who  had  to  do  with  the  production  of  milk  or  with  the 
use  of  milk  was  a  law  unto  himself.  Those  who  produced  it  had  only 
commercial  purposes  in  view,  and  those-  who  used  it  had  little 
knowledge  of  its  vital  relations  to  health  or  its  causative  relations 
to  disease;  and  the  altruism  of  its  use  by  philanthropy  for  the  pre- 
vention of  infant  mortality  was  never  dreamed  of. 

In  1888,  through  the  necessity  growing  out  of  a  personal  need 
for  clean  milk  in  the  feeding  of  infants  and  young  children,  it  was 
discovered  that  the  milk  conditions  in  large  cities  everywhere  were 
inimical  to  health  and  safety,  and  that  legislation  could  not  be  de- 
pended upon  to  afford  relief.  Municipal  health  departments  had 
not  yet  realized  their  duty  toward  the  public  in  this  matter.  It  was 
the  realization  of  the  fact  that  clean  milk  was  one  of  the  most  urgent 
fundamental  questions  presented  for  public  and  professional  con- 
sideration that  the  speaker  was  led  to  ask  for  its  investigation  by 
the  Medical  Society  of  New  Jersey  in  1889. 
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After  two  years'  study  of  the  problem  a  committee  of  42  physicians 
concluded  that  as  a  public,  economic,  and  medical  question  it  was 
ol  sufficient  importance  to  engage  the  influence  and  cooperation  of 
the  entire  medical  profession. 

A  legislative  committee  was  asked  for  and  appointed,  and  after 
several  months  of  effort  through  the  State  departments  controlling 
health,  agriculture,  and  food,  legislation  as  a  means  of  relief  was 
for  the  time  being  abandoned,  and  the  speaker  formulated  a  plan 
by  which  it  was  sought  to  obtain  relief  for  the  immediate  locality  in 
which  he  lived. 

Because  of  the  urgent  clinical  aspects  of  this  question,  which  ap- 
pealed so  strongly  to  physicians,  it  was  not  difficult  to  secure  their 
cooperation  in  an  organized  effort  for  reform.  Accordingly,  in  De- 
cember, 1892,  the  plan,  which  had  been  several  years  in  preparation, 
was  presented  to  the  Practitioners'  Club  in  Newark,  N.  J.,  and  met 
with  its  indorsement.  The  plan  was  without  precedent  and  pro- 
vided for  a  commission  of  medical  men,  which,  by  voluntary  super- 
vision and  control  of  methods,  paid  expert  inspection  of  dairy 
work  and  final  certification  of  the  product,  undertook  to  influence  a 
supply  of  milk  produced  under  regulations  imposed  by  themselves 
which  should  fulfill  the  most  exacting  requirements  of  the  physician. 

This  original  commission  was  appointed  by  the  Practitioners' 
Club  and  is  still  known  as  the  Essex  County  Medical  Milk  Com- 
mission. Its  pioneer  work  was  performed  with  many  misgivings 
and  with  great  expenditure  of  time  and  thought.  After  passing 
through  many  vicissitudes,  its  plans  were  finally  legalized  in  the 
comprehensive  State  law  which  now  protects  the  professional  inter- 
ests, and,  in  fact,  every  feature  of  the  medical  milk  commission's 
activity. 

The  plan  provides  that  the  medical  commission  establish  correct 
clinical  standards  of  purity  for  the  milk,  become  responsible  for 
periodical  expert  inspections  of  the  dairy  or  dairies  under  its  pat- 
ronage, provide  for  frequent  examinations  of  the  product  by  a 
chemist  and  a  bacteriologist,  the  first  to  determine  its  food  values 
and  the  latter  to  serve  as  a  detective  control  over  the  methods  em- 
ployed in  collecting  and  handling  the  milk. 

The  medical  commission  also  directs  a  frequent  scrutiny  of  the 
live  stock  by  competent  veterinarians,  whose  duties  consist  m  keep- 
ing the  herd  free  from  disease  and  also  in  the  detection  and  exclu- 
sion of  bovine  tuberculosis.  Likewise  the  commission  directs  a 
systematic  medical  supervision  of  the  health  of  the  dairy  employees, 
and  insists  upon  a  continuous  knowledge,  through  reports  by  a 
physician,  of  their  health  and  personal  hygiene.  By  the  service  of 
reliable  experts  in  these  four  departments  safeguards  are  established 
against  the  common  dangers  of  impoverished  and  contaminated  milk. 
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The  code  of  requirements  includes  sureties  for  its  fulfillment, 
necessary  forfeiture  clauses,  a  territorial  limit  for  the  sale  of  the 
product,  and  provision  for  the  compensation  of  the  experts  ap- 
pointed by  the  commission.  It  controls  the  character  of  the  land 
used  for  pasturage  and  the  cultivation  of  fodder;  determines  the 
location,  construction,  ventilation,  and  drainage  of  buildings;  pro- 
vides for  an  abundant  and  pure  water  supply,  and  prevents  the  use 
of  water  from  wells  or  springs  holding  surface  drainage.  It  re- 
quires cleanliness  and  order  in  the  stable  and  does  not  allow  the 
keeping  of  any  live  stock,  except  for  milking  purposes,  near  the 
dairy  buildings.  It  regulates  the  assortment  of  the  herd  with  ref- 
erence to  uniform  results,  as  well  as  the  health,  the  breed,  and  the 
temperament  of  the  animals.  It  excludes  animals  that  are  tubercu- 
lous or  are  found  in  a  state  of  health  prejudicial  to  the  herd.  It 
provides  for  proper  housing  and  shelter  of  the  animals,  together 
with  their  grooming,  their  treatment,  and  the  prompt  removal  of 
waste  from  the  stable. 

It  regulates  the  feeding,  with  reference  to  uniformity  in  the 
chemical  composition  of  the  product,  and  restrains  the  use  of  all 
questionable  or  exhausted  materials  for  food.  It  governs  the  collec- 
tion and  handling  of  milk  by  insisting  upon  a  proper  regard  for 
cleanliness,  as  viewed  by  the  bacteriologist  in  its  relation  to  the 
animal,  her  surroundings,  the  milker's  hands,  the  vessels,  and  the 
association  of  persons  handling  the  milk  with  immediate  or  remote 
sources  of  infection.  By  minutely  specified  requirements  it  controls 
every  step  in  the  cooling  of  the  milk,  and  in  its  preparation  for 
shipment,  and  adds  to  the  product  every  detail  of  the  care  necessary 
to  promote  its  keeping  qualities  or  to  favor  its  safe  transportation. 
The  product  of  such  medical  control  of  milk  production  was  given 
a  name,  and  when  coining  the  term  "certified  milk"  it  did  not 
occur  to  its  author  that  it  would  be  comprehensive  enough  to  cover 
the  activities  of  many  medical  milk  commissions;  but  time  makes 
thought  more  concrete,  and  the  development  of  an  idea  extends  its 
application.  The  definition  of  the  term  "  certificate "  is  "  a  docu- 
mentary declaration  regarding  qualifications,  service,  conduct,  or 
other  advantageous  facts;  it  is  more  official  than  a  recommendation 
and  does  not  proceed  like  a  license  from  a  public  authority." 

^MminKKsiTir  ox  tiif  comaiission. 

The  Medical  Milk  Commission  is  logicall^^  organized  to  include 
in  its  membership  only  those  who  by  special  training  can  best  direct 
these  various  ngencies  in  the  attempt  to  obtain  clinically  clean  milk. 
The  physician  is  the  proper  custodian  of  health,  and  his  knowledge 
equips  him  to  judge  what  conditions  are  inimical  to  hinnan  life. 
G6692— VOL  4— -18 40 
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It  is  for  this  reason  that  the  Medical  Milk  Commission  is  strictly 
a  medical  organization,  and,  in  order  to  protect  its  high  purposes 
and  the  professional  reputation  of  its  members,  it  must  receive  the 
appointment  or  indorsement  of  a  representative  medical  society. 

The  membership  in  these  commissions,  as  organized  on  the  Ameri- 
can continent,  ranges  in  number  from  3  members  to  100.  The  ex- 
perience of  the  original  commission  in  Essex  County,  N.  J.,  would 
justify  the  wisdom  of  limiting  the  membership  to  12,  a  majority  of 
whom  should  be  physicians. 

Since  the  experts  who  work  under  the  direction  of  the  commis- 
sion are  paid  officers,  and  in  most  instances  are  paid  by  the  dairy- 
men, it  seems  best  that  these  should  not  be  members  of  it,  but  be 
designated  for  employment  by  the  commission,  and  be  responsible 
lo  it,  so  that  they  may  at  any  time  be  removed  for  just  cause. 

Less  than  12  members  can  not  well  perform  the  duties  devolving 
upon  these  commissions,  provided  that  the  four  lines  of  supervision 
as  indicated  by  the  plan  are  effectively  carried  out.  It  is  desirable 
that  three  members  of  the  commission  should  together  be  responsible 
for  each  one  of  the  four  features  of  the  medical  control,  and  that 
each  individual  should,  after  a  personal  inspection  of  the  dairy  at 
least  four  times  every  year,  report  to  the  commission  on  the  fulfill- 
ment of  the  requirements. 

SPECIAL   FEATURES    OF   THE   PLAN. 

The  meetings  of  the  commission  are  held  at  short  intervals  at 
a  stated  time  and  place.  The  quorum  is  small,  to  insure  the  trans- 
action of  business,  and,  if  the  reports  of  the  experts  are  satisfactory, 
the  issue  of  the  certificates.  The  reports  of  the  bacteriologist,  the 
chemist,  the  veterinarian,  the  dairy  physician,  and  the  visiting  com- 
mittees are  read  and  discussed. 

The  dairymen  and  the  veterinarian  are  often  called  upon  to  at- 
tend the  meetings.  The  chemist's  report  includes  the  results  of  a 
complete  bimonthly  quantitative  analysis  of  the  milk.  The  bacteri- 
ologist's report  includes  the  numerical  findings  of  bimonthly  examina- 
tions of  the  milk.  The  dairy  physician  reports  on  the  health  of 
every  employee  in  the  plant,  the  nature  of  any  sickness,  the  method 
employed  in  its  treatment,  and  on  the  isolation  of  any  who  are  ill 
with  infectious  disease. 

It  will  be  found  necessary  for  milk  commissions  to  exercise  patience 
in  realizing  many  of  their  plans.  Educational  influences  are  always 
slow,  and  in  this  matter  the  installment  of  new  methods  for  obtain- 
ing results  must  often  wait  upon  increased  business  to  warrant  the 
outlay. 

The  price  of  the  product  determined  by  the  commission  is  not  an 
insignificant  factor  in  the  success  of  the  plan.     Expensive  require- 
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ments  may  call  for  the  expenditure  of  large  sums  by  the  dairymen, 
such  as  installing  ice  plants  or  electric  light  and  power.  While  no 
milk  fit  for  ordinary  domestic  use  can  be  produced  with  profit  to  the 
dairyman  for  less  than  6  cents  a  quart  as  first  cost,  milk  of  a  suit- 
able grade  for  hospitals  or  for  infant  feeding  can  not  be  sold  at  a 
profit  for  less  than  15  cents  per  quart. 

RESULTS  OF  THE  PLAN   TO   CERTIFY   MILK. 

It  has  thus  been  found  possible  to  combine  two  diverse  interests 
to  effect  a  public  good,  and  that  a  purely  scientific  scheme  may  be 
worked  together  with  and  influence  a  commercial  institution.  A 
most  gratifying  result  has  been  the  universal  confidence  in  the 
gratuitous  and  disinterested  work  of  the  commissions,  and  the 
character  of  the  product  has  been  such  that  almost  the  entire  output 
of  the  certified  dairies  is  employed  by  physicians  in  their  work. 

The  clinical  standards  adopted  by  the  commissions  have  in  the 
main  been  realized,  but  this  is  because  they  represent  reasonable 
requirements,  which  automatically  advance  as  more  improved  con- 
ditions become  possible. 

The  examinations  of  the  milk  by  a  bacteriologist  have  done  more 
than  any  other  feature  of  the  supervision  to  improve  the  milk.  The 
reduction  of  the  bacterial  contaminations  is  the  most  difficult  prob- 
lem to  solve,  but  an  average  of  not  more  than  10,000  bacteria  per 
cubic  centimeter  can  be  maintained  throughout  the  year  if  the  man 
in  charge  of  the  milking  is  experienced,  is  in  sympathy  with  the  re- 
quirements, is  familiar  with  the  principles  and  practices  of  cleanli- 
ness, and  has  been  trained  for  his  work. 

The  reports  of  frequent  chemical  analyses  of  the  milk,  which  show 
its  relative  food  values,  have  been  useful  to  those  who  employ  the 
product  for  accurate  percentage  feeding  of  the  young.  The  close 
supervision  of  the  health  of  the  workmen  by  a  qualified  physician 
has  made  it  possible  to  prevent  communicable  disease  among  the  men 
employed  in  a  plant  producing  thousands  of  quarts  of  milk  daily 
during  a  period  of  15  years. 

The  veterinary  inspections  have  been  far-reaching  in  their  results. 
By  inspection  and  tuberculin ization  of  all  animals  before  they  are 
brought  to  the  plant,  and  by  the  souiiannual  retest  and  the  prompt 
isolation  of  every  animal  in  ill  health,  it  has  been  possible  to  keep  a 
herd  of  milch  cows  almost  continuously  free  from  conditions  which 
would  jeopardize  the  milk. 

The  keeping  qualities  of  certified  milk  are  remarkable;  it  can  be 
taken  on  trans-Atlantic  voyages  and  kept  sweet  throughout.  It  may 
be  sent  over  for  the  return  voyage.  Certified  milk  lias  been  received 
in  New  York  afier  luu  ing  been  shipped  to  Liverpool  on  a  trial  trip 
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21  days  before;  and  by  sending  1  quart  to  the  chemist  and  1  to  the 
bacteriologist,  it  was  found  that  the  chemist  kept  his  quart  11  days 
unimpaired  and  on  the  thirtieth  day  the  last  remaining  quart  was 
still  sweet.  Thus  far  this  work  has  been  largely  educational  and 
experimental,  and  yet  the  physicians  who  are  giving  their  time  to  it 
have  seen  practical  results  as  respects  the  Aery  superior  quality  of 
the  milk,  the  approximation  to  the  standards  adopted,  and  the 
benefits  derived  from  its  use  in  the  nourishment  of  atrophic  infants. 

It  is  highly  desirable  that  this  work  should  be  organized  and 
carried  on  by  medical  commissions  in  ever}-  large  center  of  popu- 
lation and  that  there  should  be  some  uniformity  of  requirements 
for  certified  milk,  because  it  is  chiefly  designed  for  accurate  medical 
and  dietetic  purposes. 

The  plan  was  duplicated  in  1896,  three  years  after  the  first  com- 
mission was  organized,  with  the  formation  of  commissions  in  New 
York,  by  Drs.  Holt,  Freeman,  and  Chapin,  and  one  year  later,  in 
Philadelphia,  by  Dr.  Hamill.  Medical  milk  commissions  appointed 
by  medical  societies  multiplied  rapidly  until  six  years  ago  there  were 

22  at  work  in  the  United  States.  They  were  then  recognized  by  the 
Government.  The  Surgeon  General  and  the  Secretary  of  Agricul- 
ture issued  educational  bulletins  on  the  subject.  Through  the  initia- 
tive of  the  Cincinnati  Academy  of  Medicine  these  commissions  were 
federated  into  a  national  association  to  promote  the  growth  of  the 
plan  and  to  legislate  upon  and  harmonize  the  standards  of  and  adopt 
uniform  methods  and  regulations  for  all  commissions. 

This  association  admits  to  its  membership  only  those  commissions 
and  their  members  which  have  been  appointed  by  a  medical  society 
in  good  standing;  also,  professional  sanitarians  and  reseach  workers 
in  hygienic  laboratories. 

At  Atlantic  City,  in  1906,  its  membership  was  300,  with  36  com- 
ponent commissions.  This  year  at  the  sixth  annual  meeting,  in  Louis- 
ville, Ky.,  its  membership  was  500,  with  63  component  commissions 
in  the  United  States  and  Canada. 

This  body  of  physicians  exerts  a  great  influence  for  good  through 
its  educational  propaganda,  by  its  leadership  in  the  pure-milk  move- 
ment, and  by  its  effect  upon  the  character. of  all  milk  consumed  by 
the  people  of  North  America,  which,  in  the  United  States  alone,  is 
approximately  10,000,000,000  quarts  annually,  or  2  gallons  a  month 
for  each  individual  of  the  urban  and  suburban  population.  These 
statements  emphasize  as  important  that  the  term  "  certified  milk  " 
should  not  be  degraded  or  employed  by  producers  of  market  milk 
who  are  not  in  contract  with  or  under  the  control  of  a  medical 
milk  commission ;  that  standards  of  purity  and  quality  for  such  milk 
should  be  determined  legally,  so  that  the  commissions,  their  pro- 
ducers, and  the  public  shall  be  protected  against  deception  and  mis- 
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branding.  It  is  also  important  that  the  medical  commissions,  as 
voluntary  unpaid  bodies  with  great  responsibility,  should  have  a  legal 
status. 

Legislation  to  cover  these  points  has  been  sought  by  many  of  the 
commissions  throughout  the  United  States.  New  York  added  a  rider 
to  her  pure-food  law  protecting  the  term  "  certified  milk  "  against 
falsification  and  regulating  its  employment  by  the  commissions. 
Kentucky,  California,  and  Michigan  followed  with  similar  measures, 
but  it  seemed  desirable,  since  the  plan  had  its  origin  in  New  Jersey, 
that  a  law  should  prevail  there  to  serve  as  an  example  to  influence 
similar  legislation  in  other  States. 

Such  an  act  was  passed  by  the  New  Jersey  Legislature  in  1909. 
It  was  inspired  by  and  draAvn  under  the  direction  of  the  Essex 
County  Medical  Milk  Commission.  The  act  includes  every  phase  of 
milk  commission  activity;  it  is  designed  to  protect  professional 
interests  and  encourage  the  multiplication  of  commissions  throughout 
the  State  and  the  production  of  "  certified  milk "  in  every  large 
community. 

It  recognizes  the  National  Association  of  Commissions  as  the  final 
arbiter  of  standards,  methods,  and  regulations;  it  also  defines  the 
powers,  and  confers  upon  the  medical  commission  a  legal  status. 

Soon  after  the  organization  of  the  American  Association  of  Medi- 
cal Milk  Commissions,  in  1906,  it  became  apparent  that  there  was  a 
great  lack  of  uniformity  in  the  quality,  purity,  and  safety  of  the 
product  resulting  from  the-  activity  of  the  commissions  in  the  United 
States. 

Attempts  were  made  from  year  to  year  to  adopt  methods,  regula- 
tions, and  standards  for  the  guidance  of  these  commissions,  of  which 
there  have  come  to  be  a  large  number  in  this  country.  These  stand- 
ards related  to  the  hygienic,  chemical,  biological,  veterinary,  and 
safety  features  of  the  plan  to  obtain  clean  milk,  but  were  not  assem- 
bled in  a  comprehensive  code  embodying  all  that  was  best  in  methods 
employed  by  the  leading  commissions  and  taught  by  the  best  author- 
ities. 

At  the  annual  meeting  held  in  Philadelphia  in  1911,  a  committee, 
composed  of  Asst.  Surg.  Gen.  John  W.  Kerr,  Dr.  S.  McC.  Hamill, 
and  the  writer,  was  appointed  to  prepare  a  code  of  working  methods 
and  regulations,  including  definite  standards  of  purity,  quality,  and 
safety  for  certified  milk,  which  should  become  the  standards  of  the 
association  and  a  guide  for  all  commissions,  so  that  certified  milk 
shall  be  the  same  and  equally  reliable  in  all  places. 

The  committee  carefully  studied  all  literature  relating  to  the  sub- 
ject, issued  a  questionnaire  to  all  known  commissions  throughout  the 
world,  sifted  the  replies  to  69  questions  from  44  commissions,  and 
rendered  its  report  to  the  sixth  annual  meeting,  held  in  Tx)uisville, 
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May  1,  1912.  The  report  was  adopted  as  the  national  code  of  stand- 
ards, and  constitutes  the  official  manual  of  methods  and  standards 
for  the  production  and  distribution  of  certified  milk.  It  was  pub- 
lished in  Public  Health  Keports,  June  14,  1912,  by  the  Public  Health 
Service  of  the  United  States. 


THE  FUNCTION  OF  VOLUNTARY  ORGANIZATIONS  IN  THE  CAM- 
PAIGN FOR  THE  BETTERMENT  OF  MILK  PRODUCTION  AND  DIS- 
TRIBUTION. 

Nathan  Straus,  New  York  City. 

'  PUBLIC  DUTY  AS  TO   MILK   SUPPLIES. 

I  do  not  for  one  moment  admit  that  the  betterment  of  milk  pro- 
duction and  distribution  is  properly  the  work  of  voluntary  organiza- 
tions. It  is  the  duty  of  the  public  authorities  to  see  that  the  milk 
supplies  are  pure  a'nd  wholesome.  I  have  maintained  this  position 
from  the  very  beginning  of  my  own  work,  a  score  of  years  ago,  and 
within  the  last  five  years  it  has  come  to  be  recognized  that  the  munici- 
pality and  the  State  are  primarily  responsible  for  the  milk  supplies. 

This  was  the  position  I  took  in  my  letter  to  the  mayors  of  the 
American  cities  on  June  8,  1895,  and  in  the  paper  that  I  submitted 
at  the  National  Conference  of  Mayors  and  Councilmen  at  Columbus, 
Ohio,  on  September  29, 1897,  in  which  I  said : 

1  appeal  to  you  as  if  you  were  standing  beside  a  great  river  in  whose  current 
weie  constantly  swept  past  hundreds  of  drowning  infants.  This  stream  is  a  very 
real  thing,  if  people  would  but  recognize  its  existence,  and  all  its  yearly  tribute 
of  death  is  paid  because  of  the  public  neglect  of  some  of  the  simplest  precau- 
tions for  the  saving  of  children's  lives. 

You,  gentlemen,  have  the  means  under  your  control  by  which  these  drowning 
Babies  can  be  saved.  I  ask  you,  will  you  not  apply  them?  Men  are  found 
capable  of  acts  of  heroism  in  presence  of  danger  less  threatening  and  less  surely 
fatal. 

All  that  I  plead  for  is  the  extension  of  the  activity  of  local  boards  of  health 
in  a  sphere  which  is  legitimately  theirs,  but  which  they  have,  so  far,  lacked  the 
conviction  and  the  courage  to  occupy.  I  shall  not  have  spoken  in  vain,  if  I 
have  succeeded  in  impressing  you  with  the  fact  that  the  dictates  of  humanity 
and  of  public  duty  combine  in  demanding  that  this  backwardness  should  exist 
no  longer. 

THE  ONLY  MEANS  OF  SAFETY. 

Three  years  later,  on  November  15,  1900,  having  found  by  practical 
experience,  extended  over  nine  years,  that  there  was  no  safety  save 
in  pasteurization,  in  a  public  appeal  I  said : 

Milk  is  the  one  article  of  food  in  which  disease  and  death  may  lurk  without 
friviiig  any  suspicion  from  its  taste,  smell,  or  appearance. 
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If  the  pasteurizing  of  the  entire  milk  supply  were  made  the  function  of  the 
municipality,  it  would  be  an  exceedingly  clever  business  investment,  for  the 
money  expended  would  be  returned  a  hundred  fold.  This  is  looking  at  it  from 
a  practical,  commercial  standpoint,  besides  which,  from  a  humanitarian  point 
of  view,  the  amount  of  suffering  and  disease  which  would  be  prevented  is 
incalculable. 

TS'hen  the  news  of  a  railroad  wreck  and  accompanying  loss  of  life  is  tele- 
graphed across  the  continent  it  is  followed  by  a  shudder  of  horror,  and  if  any 
life-saving  precautions  have  been  lacking  there  is  raised  a  cry  of  vengeance 
against  the  "  soulless  "  corporation,  whose  duty  it  is  to  provide  every  safeguard 
for  life. 

But  what  of  the  thousands  of  infants  whose  lives  pay  the  penalty  of  lack  of 
precaution?  No  shudder  of  horror  passes  over  the  land;  no  cry  for  reform  is 
raised,  yet  just  as  surely  as  the  proper  precaution  would  have  prevented  that 
railroad  catastrophe,  just  so  surely  would  the  lives  of  the  thousands  of  these 
helpless  infants  be  saved,  did  our  municipal  authorities  adopt  the  preventive 
measures  shown  to  be  effective. 

It  was  because  the  municipal  authorities  were  not  alive  to  their 
opportunity  and  their  duty  that  there  was  place  and  work  for  volun- 
tary organizations.  It  was  because  individuals  and  associations  took 
up  this  work  of  protecting  the  babies  and  prosecuted  it  with  increas- 
ing energy  and  effectiveness  year  after  year  that  there  has  at  length 
come  a  great  awakening,  and  we  now  have  boards  of  health  in  hun- 
dreds of  cities  more  or  less  effectively  working  for  the  betterment  of 
the  milk  supplies. 

And  it  is  because  this  branch  of  municipal  endeavor  is  yet  new, 
because  the  work  is  only  partly  done,  that  there  is  yet  work  for  the 
voluntary  organizations,  both  in  teaching  the  municipal  authorities 
what  to  do  and  how  to  do  it,  and  in  pushing  them  on  to  the  full  per- 
formance of  their  duty  to  the  babies. 

TUBERCUI.OSIS   IN   KAW   MILK. 

^^Hien  the  peril  of  tuberculosis  in  raw  milk  came  forcibly  to  my 
attention,  more  than  20  years  ago,  there  was  practically  no  attention 
paid  to  this  serious  menace  to  humanit5^  In  fact,  the  very  man  who 
had  the  distinction  of  isolating  the  tubercle  bacillus  scouted  the  idea 
that  is  now  proved  a  fact,  and  with  unscientific  recklessness  denied 
that  consumption  could  be  contracted  by  drinking  the  milk  from 
tuberculous  cows. 

Therefore  we  had  not  merely  an  uninformed  public  to  instruct, 
but  a  misinformed  public  to  rescue  from  a  foolish  error.  The  peril 
of  raw  milk  was  a  new  idea.  I  was  regarded  as  an  alarmist  when 
I  wrote  in  the  Forum  in  November,  1894 : 

I  hold  in  the  near  futuro  It  will  bo  regarded  as  a  piece  of  criminal  neglect 
to  feed  young  children  upon  milk  that  lias  not  boon  sterilized  (pasteurized). 
Milk  is  not  :il\v;iys  good   in   piopnition   to   the  prioo  jmitl   for  it  nor  free  from 
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the  germs  of  contagion  because  it  has  come  from  cattle  of  aristocratic  lineage. 
The  latter  quality,  as  recent  experience  has  shown,  carries  with  it  special 
susceptibility  to  tuberculosis. 

The  time  was  not  ripe;  the  way  had  not  been  paved  for  official 
action  by  the  public  health  authorities  to  protect  the  public  from 
dangerous  raw  milk.  My  warnings  of  the  perils  that  lurked  in 
milk  were  received  with  incredulity,  derision,  or  open  and  bitter 
attacks.  But  I  persisted,  with  the  result  that  to-day  medical  men 
and  sanitarians  are  in  practical  agreement,  almost  complete  una- 
nimity, upon  this  point. 

DECISION  BY  EXPERTS. 

The  years  that  bridge  the  space  between  the  warnings  that  I 
sounded  in  the  early  nineties  and  the  recent  report  of  the  Com- 
mission on  Milk  Standards  have  been,  for  the  most  part,  weary, 
discouraging  years;  but  all  that  is  now  a  matter  of  the  past,  and 
we  have  at  last  the  deliberate  decision  of  an  able  and  impartial 
commission  of  experts  that — 

While  public  health  authorities  must  necessarily  see  that  the  source  of 
supply  and  the  chemical  composition  should  correspond  with  established  defi- 
nitions of  milk  as  a  food,  their  most  important  duty  is  to  prevent  the  trans- 
mission of  disease  through  milk.  This  means  the  control  of  infantile  diarrhea, 
typhoid  fever,  tuberculosis,  diphtheria,  scarlet  fever,  septic  throat  infections, 
and  other  infectious  diseases,  in  so  far  as  they  are  carried  by  milk. 

Septic  sore  throat  deserves  special  mention  because  of  the  frequency  with 
which  outbreaks  of  this  disease  have  in  recent  years  been  traced  to  milk 
supplies. 

The  commission  recognizes  the  magnitude  of  the  milk  industry,  and  that  the 
improvement  of  inilk  supplies  is  primarily  an  economic  problem. 

But  while  the  basic  problem  is  economic,  and  must  eventually  be  solved  by 
commerce,  public  health  authorities  must  show  the  way  and  must  establish 
standards  and  regulations  in  the  interest  of  consumers,  the  value  of  which  even 
the  consumers  themselves  often  fail  to  appreciate. 

While  the  process  of  pasteurization  is  a  matter  which  has  attracted  a  great 
deal  of  attention  in  recent  years,  the  commission  has  not  entered  into  any 
discussion  of  its  merits  or  demerits,  but  has  given  it  recognition  in  its  classi- 
fication as  a  process  necessary  for  the  treatment  of  milk  which  is  not  otherwise 
protected  against  infection. 

The  commission  thinks  that  pasteurization  is  necessary  for  all  milk  at  all 
times  excepting  certified  milk  or  its  equivalent.  The  majority  of  the  com- 
missioners voted  in  favor  of  the  pasteurization  of  all  milk,  including  certified. 
Since  this  was  not  unanimous,  the  commission  recommends  that  the  pasteur- 
ization of  certified  milk  be  optional. 

WORK  OF  NOTABLE  VOLUNTEERS. 

This  much  I  have  quoted  from  the  clear  and  definite  recommenda- 
tions of  the  commission  on  milk  standards.  This  report  is  the 
work  of  a  voluntary  organization,  inspired  by  a  voluntary  organiza- 
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tion,  and  summing  up  in  its  membership  the  vast  deal  of  earnest 
study  and  practical  experience  that  has  been  acquired  in  the  great 
cooperative  work  of  many  individuals  and  associations. 

It  comes  to  us  with  the  authority  of  17  able,  earnest,  and  eminent 
men,  who  have  served  humanity  well,  men  whose  names  I  recite 
here  as  illustrating  the  great  work  that  has  been  done  by  volunteers 
in  this  fight  that  has  been  so  vitally  necessary  to  the  protection  of 
humanity  and  of  its  most  helpless  members — the  babies: 

Dr.  W.  A.  Evans,  professor  preventive  medicine,  Nortliwestem  University; 
health  editor  Chicago  Tribune,  Chicago,  111.,  chairman. 

Dr.  B.  L.  Arms,  director  of  bacteriological  laboratory,  department  of  health, 
Boston,  Mass. 

Dr.  John  F.  Anderson,  director  of  Hygienic  Laboratory,  United  States  Public 
Health  Service,  Washington,  D.  C. 

Prof.  H.  W.  Conn,  director  of  bacteriological  laboratory,  Connecticut  State 
Board  of  Health;  department  of  biology,  Wesleyan  University,  Middletown, 
Conn. 

Dr.  E.  C.  Levy,  health  officer,  Richmond,  Va. 

Dr.  A.  D.  Melvin,  Chief  of  Bureau  of  Animal  Industry,  United  States  De- 
partment of  Agriculture,   Washington,  D.   C. 

Dr.  William  H.  Park,  director  of  laboratories.  Department  of  Health  of  New- 
York  City,  foot  of  East  Sixteenth  Street,  New  York  City. 

Mr.  Raymond  A.  Pearson,  commissioner  of  agriculture,  Albany,  N.  Y. 

Dr.  M.  P.  Ravenel,  director  of  hygienic  laboratory,  University  of  Wisconsin^ 
Madison,   Wis. 

Prof.  M.  J,  Rosenau,  department  of  hygiene  and  preventive  medicine,  Har- 
vard Medical  School,  Boston,   Mass. 

Prof.  Henry  C.  Sherman,  department  of  chemistry,  Columbia  University, 
New  York  City. 

Dr.  A.  H.  Stewart,  antitoxin  laboratories,  department  of  health  and  charities, 
Philadelphia. 

Dr.  William  Royal  Stokes,  bacteriologist  to  State  and  city  health  depart- 
ments, Baltimore. 

Prof.  William  A.  Stocking,  department  of  dairy  industry,  Cornell  University, 
Ithaca,  N.  Y. 

Mr,  Chester  H.  Wells,  health  officer,  Montclair,  N.  J. 

Dr.  L.  L.  Van  Slyke,  department  of  chemistry.  New  York  Agricultural  Ex- 
periment Station,  Geneva,  N.  Y. 

Dr.  Charles  E.  North,  consulting  sanitarian,  member  New  York  milk  com- 
mittee. New  York  City,  secretary. 

This  commission's  platform  of  effective  and  efficient  measures  for 
the  betterment  of  milk  production  and  distribution  comes  as  the 
sequel  of  a  quarter  of  a  century  of  voluntary  labors  on  behalf  of 
the  babies — it  comes  as  the  flower  and  fruit  of  effortvS  of  which  my 
own  have  been  only  a  part. 

But  my  subject  is  not  entirely  retrospective.  Voluntary  effort  and 
voluntary  organization  have  worked  out  a  definite  and  comprehen- 
sive plan  of  betterment  that  is  fully  and  emphatically  indorsed  by 
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the  Public  Health  Service  and  the  Department  of  Agriculture,  that 
is  indeed  but  a  modification  of  the  measures  advocated  by  these 
Federal  agencies  as  a  result  of  the  thorough  investigation  of  the  milk 
problem  by  the  Public  Health  Service  under  President  Roosevelt. 

This  program  needs  to  be  applied  and  enforced  in  every  city  of 
the  land. 

This,  I  maintain,  is  the  chief  and  imperative  work  and  duty  of 
voluntary  organizations  at  this  stage  of  the  campaign  for  the  bet- 
terment of  milk  production. 

All  infant  milk  depots  maintained  by  private  philanthropy  are 
but  examples  to  the  municipalities  of  what  ought  to  be  done  by  the 
public  officials  with  public  funds.  All  milk  committees  are  first 
and  chiefly  agencies  charged  with  the  responsibility  of  seeing  to  the 
adoption  and  enforcement  of  this  program  that  has  grown  out  of  a 
quarter  of  a  century  of  earnest  work. 

FUNCTION   or   MILK   DEPOTS. 

In  regard  to  the  function  of  milk  depots  I  feel  obliged  to  empha- 
size one  lesson  from  my  own  long  experience,  namely : 

That  the  fundamental  and  vital  duty  of  the  milk  depot  is  to  fur- 
nish milk  in  nursing  bottles,  one  feeding  to  the  bottle,  properly 
modified  according  to  formulae  suited  to  the  different  ages  of  babies, 
and  pasteurized  in  the  bottles.  This  assures  the  highest  degree  of 
safety. 

The  supplying  of  dipped  milk — of  milk  drawn  from  cans  and  put 
in  containers  brought  by  the  mothers — ought  to  be  rigorously  pro- 
hibited. It  is  bad  enough  to  allow  dipped  milk  to  be  sold  for  general 
use.  It  is  criminal  to  supply  milk  in  this  "way  for  babies,  however 
good  the  milk  may  be  in  the  first  place,  for  the  reason  that  the  sensi- 
tive fluid  is  thus  exposed  to  contamination. 

I  must  maintain,  therefore,  that  the  milk  depot  fails  to  fulfill  its 
primary  object  unless  it  supplies  milk  for  infant  feeding — milk 
modified  and  then  pasteurized  in  the  nursing  bottles. 

As  to  the  efficacy  of  this  direct  and  simple  method  of  preventing 
sickness  among  the  babies,  I  -wish  to  cite  the  record  of  my  own  work 
in  New  York  City  during  the  past  summer : 

With  an  average  of  2,200  babies  supplied  with  milk  from  my 
laboratories  there  was  just  one  death,  and  that  was  due  to  pneumonia. 

In  this  connection  I  should  say  that  in  all  the  21  years  of  my  work 
1  have  been  guided  in  all  things  by  the  friendly  advice  of  that  great- 
est of  all  specialists  on  infant  feeding,  the  dean  of  the  American 
medical  profession.  Dr.  Abraham  Jacobi,  whom  the  medical  men  of 
two  hemispheres  delight  to  honor. 
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DISTRIBUTION   OF  MILK. 

Instruction  of  mothers  is  important.  Medical  attention  is  im- 
portant. I  have  always  supplied  both.  But  these  things  are  sec- 
ondary, and  I  can  not  but  regard  it  as  a  gi'evious  error  to  treat 
these  things  as  fundamental,  and  to  make  secondary  the  dispensing 
of  the  food  the  babies  require — for  it  is  food,  clean,  safe,  wholesome 
food,  that  the  babies  need  more  than  anything  else  in  the  world. 

I  speak  of  this  frankly  and  plainly,  because  there  is  an  unfortunate 
disposition  on  the  part  of  well-meaning  people  to  exaggerate  the 
"  consultation "  to  the  detriment  of  the  fundamental  duty  of  the 
infant  milk  depot.  In  some  cases  the  resources  of  the  organization 
are  exhausted  upon  nurses  and  doctors,  and  little  is  done  in  the  way 
of  feeding  the  babies.  The  mothers  are  overwhelmed  with  instruc- 
tions, while  the  babies  cry  in  vain  for  the  food  that  is  their  essential 
need. 

And  so  it  has  been  in  New  York,  where  my  IT  depots  are  the  only 
ones  out  of  a  hundred  that  supply  modified  pasteurized  milk  in  nurs- 
ing bottles  ready  for  use  upon  warming. 

Nothing  could  be  further  from  my  purpose  than  to  discourage  the 
well-meaning  people  who  have  taken  up  this  work,  but  I  think  I  have 
a  right  to  speak  out  of  my  experience,  which  has  extended  over  a 
longer  term  of  years  and  has  reached  more  babies  than  any  other 
work,  and  to  say  to  the  people  who  have  lately  embarked  upon  tiiis 
important  work  in  all  kindliness  and  sincerity  that  they  are  in 
danger  of  minimizing  the  real  effectiveness  of  their-  efforts. 

HOME  PASTEURIZATION. 

As  to  modification  and  pasteurization  of  milk  in  the  home,  it  is 
indeed  very  desirable  that  the  mothers  should  be  taught  how  to  pre- 
pare the  milk  for  their  babies,  and  I  have  tried  to  make  it  easy  for 
them  to  do  so  bj'^  devising  a  simple  home  pasteurizer.  But  even  its 
use  is  feasible  only  for  the  better  situated  classes.  Where  the  mother 
goes  out  working,  returns  in  the  evening  tired,  worn  out  by  her  labors, 
to  find  perhaps  her  baby  crying  for  its  bottle,  it  is  cruel  to  demand  that 
she  should  follow  out  the  complicated  and  difficult  process  of  modifi- 
cation and  pasteurization.  Besides,  it  must  be  remembered  that 
conditions  in  tenements  do  not  ordinarily  make  it  possible  for 
mothers  to  do  this  work  properly  and  witli  the  scrupulous  cleanli- 
ness that  is  essential. 

The  object,  therefore,  should  be  not  to  substitute  home-prepared 
feedings  for  those  supplied  by  the  milk  depot,  but  to  encourage  the 
use  of  the  depot  milk  where  it  can  be  had,  and  only  to  teach  the 
mothers  how  to  prepare  the  feedings  where  they  can  not  get  the 
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better  prepared  milk  from  properly  conducted  pasteurized  railk 
depots. 

And  in  case  of  home  preparation,  with  all  the  increased  probability 
of  contamination,  it  is  even  more  than  otherwise  necessary  to  insist 
strictly  upon  pasteurization. 

In  all  that  is  said  of  infant  milk  depots,  it  is  ever  to  be  remem- 
bered that  these  institutions  are  for  babies  that,  for  one  reason  or 
another,  are  deprived  of  the  better  sustenance  of  breast  feeding,  and 
the  xerj  first  duty  of  all  these  institutions  is  to  persuade  and  encourage 
mothers,  wherever  it  is  physically  possible,  to  nurse  their  babies  as 
nature  intended. 

PURPOSE   TO   BE   KEPT   IN    VIEW. 

To  sum  up  briefly,  all  individual  or  organized  voluntary  efforts 
will  fail  of  their  purpose  unless  they  tend  directly  and  powerfully 
and  unitedly  to  fix  the  responsibility  where  it  belongs — on  the 
municipal  and  State  health  authorities ;  unless  they  tend  to^  compel 
such  authorities  to  take  up  energetically  the  work  of  regulating  milk 
production  and  distribution  and  the  maintenance  of  pasteurized  milk 
depots  for  the  babies;  unless  they  see  to  it  that  the  work  of  such 
public  agencies  is  carried  out  definitely  and  uncompromisingly  along 
the  lines  set  by  the  Commission  on  Milk  Standards  and  the  Public 
Health  Service, 

Many  days  will  pass  before  these  results  are  achieved,  before  the 
milk  supplies  of  our  cities  are  really  and  efficiently  safeguarded  by 
the  officials  charged  with  that  duty.  Meanwhile  there  is  work  to  l>e 
done. 

The  babies  cry  for  protection  against  disease;  their  mothers  lift 
their  hands  in  frantic  supplication  for  their  little  ones.  Disease  and 
death  throw  their  shadow  over  the  cradle  and  engulf  the  mothers  of 
the  land  in  the  inextinguishable  sorrow  that  we  can  ward  away  from 
the  home. 

It  is  a  call  to  battle — a  call  to  united  and  energetic  action.  In  this 
emergency  it  is  not  enough  to  talk;  it  is  not  enough  to  educate  the 
public  and  the  health  officers.  We  must  do  all  this,  but  we  must  do 
more.  We  must  bend  all  our  energies,  strain  all  our  resources  to 
save  the  babies  that  are  now  living  and  all  those  who  will  come  into 
the  world  before  the  tardy  hand  of  official  administration  has  been 
quickened  and  strengthened  to  grapple  with  this  menace  to  the  home 
and  to  the  land. 

GREAT  POSSIBILITIES. 

We  need  infant  milk  depots,  we  need  doctors  and  nurses  conse- 
crated to  the  work  of  assuring  to  the  little  ones  the  food  that  they 
need  free  from  the  taint  of  disease.     We  need  the  cooperation  of 
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the  poor  and  the  purses  of  the  rich.  As  I  have  often  said,  it  is  a 
work  beyond  the  means  of  any  one  man  or  set  of  men — it  is  a  work 
for  all  men  and  all  women. 

It  is  a  work  too  big  and  gi'eat  with  possibilities  of  human  good  to 
afford  room  for  jealousies  or  for  disputes  about  nonessentials  or 
about  methods.  It  is  not  a  clinical  work.  The  babies  are  human 
beings,  not  subjects  for  study  and  exhibits  for  committees  or  doctors. 
They  are  human  beings  threatened  with  death,  and  it  is  our  function 
to  save  them— not  to  talk  about  them,  not  to  experiment  with  them, 
not  to  catalogue  them,  but  to  give  them  the  chance  to  live  that  they 
can  have  only  in  properly  pasteurized  milk  properly  modified,  with 
such  medical  attention  as  may  be  needed  in  particular  cases. 

This  is  a  work  to  stir  the  good  red  blood  in  every  man  and  woman 
who  has  the  fundamental  instincts  of  humanity,  a  work  that  has 
greater  possibilities  of  good  than  any  other  that  I  have  ever  heard 
of,  a  work  that  will  pay  dividends  in  the  satisfaction  that  can  come 
only  in  helping  the  little  ones,  in  making  their  hands  chubby  and 
their  faces  rosy,  and  giving  them  the  fair  start  in  life  to  which  they 
are  entitled. 

THE    CASE   FOR   PASTEURIZATION. 

Edwin   O.    Jordan,   Ph.   D.,    Memorial   Institute   for   Research   of  Infectious 

Diseases,  Chicago. 

Few  practical  sanitary  questions  have  aroused  so  lively  and  even 
intense  feeling  as  the  pasteurization  of  milk.  Pasteurization  has 
been  called  a  "makeshift"  and  a  "mere  makeshift";  the  secretary 
of  the  Illinois  State  Board  of  Health  has  referred  to  it  as  "  an  un- 
reliable remedy  for  an  uncertain  danger."  It  is  declared  to  be  "  an 
incentive  to  uncleanliness,"  to  "  encourage  slovenliness  "  on  the  part 
of  the  producer  and  milk  dealer,  and  to  postpone  indefinitely  the  time 
when  only  "  clean,  raw  milk  "  shall  be  marketed. 

On  the  other  side  there  are  equally  enthusiastic  advocates.^  The 
controversy  over  the  merits  of  pasteurization  has  now  been  going  on 
for  some  years,  and  there  are  reasons  why  it  seems  desirable  at  the 
present  time  to  summarize  the  evidence  accumulated  for  and  against 
the  pasteurizing  process. 

PASTEUBIZATION. 

Like  many  similar  terms,  the  name  "pasteurization"  has  been 
loosely  applied.  This  is  in  part  due  to  the  early  use  of  the  term  by 
scientific  writers  for  exposure  to  temperatures  below  the  boiling 
point  without  exact  specification  of  the  temperature  used  and  the 
time  of  exposure.  Confusion  was  at  first  unavoidable  since  exact 
data  were  not  available.    Through  the  work  of  T.  Smith, ^  Russell 
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and  Hastings,^  Hesse,^  Rosenau,*  and  others  it  is  now  established 
that  the  tubercle  bacillus  in  milk  loses  its  infective  power  for  guinea 
pigs  when  the  milk  is  heated  to  60°  C.  (140°  F.)  for  20  minutes.  If 
the  milk  is  maintained  at  65°  instead  of  60°,  a  shorter  time  will 
suffice.  Other  pathogenic  bacteria  sometimes  present  in  milk,  such 
as  the  bacilli  of  typhoid  fever  and  diphtheria,  are  more  readily 
killed  by  heat  than  the  tubercle  bacillus.  As  the  result  of  many 
experiments  it  has  been  found  that  it  is  not  safe  to  use  temperatures 
lower  than  59°  or  60°  C.  (139°  or  140°  F.),  since  such  temperatures 
do  not  insure  destruction  of  pathogenic  forms.  On  the  other  hand, 
it  is  desirable  to  keep  the  temperature  to  the  lowest  point  that  will 
still  be  bacterially  effective,  in  order  to  minimize  changes  in  the  milk 
due  to  heating.^  Exposure  of  milk  in  properly  constructed  pasteur- 
izers to  a  temperature  of  60°  to  65°  C.  for  20  minutes  surely  destroys 
the  tubercle  bacillus  and  other  pathogenic  bacteria  and  does  not 
affect  appreciably  the  chemical  or  the  "  biologic  "  properties  of  the 
milk.  That  such  a  standard  can  be  applied  to  work  carried  on  under 
practical  as  well  as  laboratory  conditions  has  been  shown  by  many 
experimenters.'' 

Certain  types  of  pasteurizing  machines  need  to  be  carefully  con- 
trolled in  order  to  insure  that  the  total  volume  of  milk  is  heated  to 
a  definite  temperature  and  held  there  for  a  sufficiently  long  period. 
Schorer  and  Rosenau,'^  after  careful  experiments  on  the  germicidal 
efficiency  of  a  large  commercial  pasteurizer,  conclude  that  a  liberal 
factor  of  safety  is  necessary.  They  recommend  145°  F.  (63°  C.) 
as  the  best  temperature  to  meet  practical  conditions,  and  advise  that 
the  milk  should  be  held  at  this  temperature  from  30  to  45  minutes. 
Thej''  also  find  that  a  single  holding  tank  is  not  so  trustAVorthy  as 
two,  three,  or  four  in  a  series. 

Although  the  establishment  of  a  reliable  working  standard  has 
been  made  possible  through  the  experiments  above  referred  to,  a 
source  of  confusion  for  the  general  public  still  exists  in  the  misuse 
of  the  term  "  pasteurization  "  by  purvej'^ors  of  milk.  This  is  a  kind 
of  misbranding  that  concerns  closely  public  health  administra- 
tion. At  present  it  is  possible  in  most  American  cities  to  sell  milk 
as  "  pasteurized  "  which  has  never  been  subjected  to  proper  control. 
Much  of  the  existing  procedure  is  simply  pasteurization  falsely  so 
called.  Milk  heated  to  a  temperature  as  low  as  55°  C.  (131°  F.) 
may  perhaps  keep  somewhat  longer  than  raw  milk,  but  can  not  be 
regarded  as  bacteriologically  safe.  Again,  milk  dealers  often  use 
machines  designed  to  expose  milk  for  a  brief  period  to  a  high  tem- 
perature, such  a  method  being  known  as  the  "  continuous  "  or  "  flash  " 
process  in  contradistinction  to  the  "  holding  "  process.  Experiments 
have  shown  that,  bacteriologically  considered,  the  flash  process  is 
less  reliable  than  the  holding  process.     Several  types  of  "pasteuriz- 
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ing"  machines  are  marketed,  and  the  efficiency  of  each  type  and  to 
some  extent  that  of  individual  machines  can  be  determined  only  by 
actual  experiment.  Observation  made  under  laboratory  conditions 
are  not  directly  applicable  to  pasteurization  on  a  large  scale.® 

It  is  plain  that  to  subject  milk  to  an  uncertain  and  variable  tem- 
perature for  an  indefinite  and  variable  time  does  not  entitle  the  re- 
sulting product  to  the  name  "  pasteurized."  Hence  the  necessity  to- 
day for  an  official  technical  definition  of  the  term  "pasteurization,*' 
The  available  data  exist  or  can  be  readily  secured.  City  ordinances 
should  be  drawn  in  a  uniform  manner,  inspection  and  control  of 
l^asteurizing  appliances  and  methods  should  be  carried  out,  licenses 
should  be  issued,  and  misbranding  made  a  legal  offense. 

The  relation  of  milk  to  infant  mortality  needs  special  considera- 
tion. To  determine  the  effect  of  milk  on  the  health  of  infants  in- 
volves many  difficult  and  intricate  questions.  Cow's  milk  is  not  the 
normal  food  for  human  babies  and  it  is  often  impossible  to  discover 
to  what  extent  digestive  disturbances  in  young  children  are  due  to 
the  natural  unsuitability  of  the  milk  as  a  food  substance  and  to 
what  extent  they  are  due  to  abnormalities  in  the  milk.  In  general 
it  is  true  that  during  hot  weather  raw  milk  with  a  high  bacterial 
content  is  much  more  likelj^  to  produce  illness  or  to  predispose  in- 
fants to  illness  than  a  fresh,  clean  milk  containing  few  bacteria. 
During  cool  weather  neither  the  health  nor  the  mortality  of  infants 
seems  to  be  appreciably  affected  by  the  number  of  bacteria  milk  con- 
tains. The  evidence,  as  far  as  it  exists,  indicates  strongly  that  milk 
destined  as  infant  food  should  be  as  clean  and  fresh  as  possible, 
but  it  does  not  indicate  the  precise  way  in  which  stale  and  dirty 
milk  produce  their  evil  effects.  Infants,  like  adults,  are  of  course 
liable  to  specific  infections  conveyed  in  cow's  milk  and,  as  pointed 
out,  are  especially  liable  to  contract  tuberculosis  from  germs  coming 
from  the  cow. 

Since  milk-borne  diseases  are  to  a  considerable  extent  due  to  the 
use  of  milk  from  diseased  cattle,  to  uncleanly  dairy  surroundings 
and  to  careless  handling,  it  has  been  generally  assumed  that  con- 
tamination and  infection  can  be  prevented  by  sanitarj'^  control  of  the 
process  of  milk  collection  and  transportation.  One  important  object 
of  the  campaign  for  clean  milk  and  inspected  milk  so  effectively 
waged  by  the  medical  milk  commissions  in  this  country  has  been  the 
prevention  of  disease  transmission.  There  is  no  doubt  that  the 
amount  of  milk-borne  infection  can  be  greatly  lessened  by  such 
procedures  as  examination  and  testing  of  the  dairy  cattle,  insistence 
on  scrupulous  cleanliness  of  the  dairy  surroundings  and  dairy  em- 
ployees, elimination  of  the  house  fly,  the  reporting  of  infectious 
diseases  developing  on  the  dairy  farm  and  among  all  employees,  and, 
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in   a   word,   hj   all   precautions   that   bacteriologic   experience   can 
suggest. 

The  question  is  beginning  to  be  asked,  however,  whether  it  is 
humanly  possible  to  eliminate  all  important  sources  of  infection, 
even  by  strict  regulation  and  watchful  supervision.^  The  discovery 
that  entirely  healthy  persons  can  be  the  bearers  of  virulent  disease 
germs  and  can  convey  these  germs  to  objects  with  which  they  come 
in  contact  has  already  had  an  important  eflFect  on  public  health  prac- 
tice and  is  nowhere  more  significant  than  in  connection  with  the 
control  of  milk  supply.  The  New  York  City  milk  supply  comes 
from  44,000  farms,  and  probably  over  200,000  persons  are  concerned 
in  its  production.^°  The  Chicago  milk  supply  is  derived  from  over 
12,000  farms.  Even  supposing  that  the  large  body  of  individuals 
that  are  in  close  contact  with  the  milk  during  collection,  transporta- 
tion, and  distribution  can  be  properly  trained  and  disciplined  in 
some  of  the  methods  of  the  bacteriologic  laboratory,  unforeseen 
changing  and  shifting  in  the  personnel  is  necessarily  always  taking 
place.  Furthermore,  a  permanent  and  healthy  employee  may  sud- 
denly acquire  a  virulent  disease  germ  and  perhaps  become  a  "  car- 
rier" overnight,  without  there  being  any  reason  for  him  or  his 
employers  to  recognize  that  he  has  become  dangerous  or  to  lead 
in  any  way  to  suspicion  of  his  condition.  A  new  milker  may  be  en- 
gaged in  a  certified  dairy  and  even  if  he  is  subjected  to  prior  bac- 
teriologic examination  may  conceivably  be  an  "  intermittent  typhoid 
carrier,"  i.  e.,  discharging  typhoid  bacilli  only  at  intervals.  Such  a 
person  may  become  dangerous  within  a  few  weeks  or  even  a  few  days 
after  he  is  taken  on.  He  mav  never  have  been  treated  by  a  physician 
for  typhoid  fever  and  may  have  no  ground  whatever  for  supposing 
that  he  has  suffered  from  the  disease.  In  this  case  careful  question- 
ing and  even  bacteriologic  examination  might  fail  to  elicit  any  cause 
for  suspicion.  The  inefficiency  of  ordinary  hand  washing  is  shown 
by  such  observations  as  that  of  Winslow,^^  who  found  the  colon 
bacillus  present  on  the  hands  of  between  5  and  10  per  cent  of  all 
persons  examined;  it  is  well  known  that  nurses  in  typhoid  fever 
hospitals  who  are  presumably  cognizant  of  their  danger  nevertheless 
frequently  become  infected.  Whether  it  is  practicable  to  enforce 
bacterially  effective  hand  cleansing  in  all  milkers  is  a  matter  on 
which  there  may  be  some  room  for  doubt.  Nor  can  the  danger  from 
infective  droplets,  discharged  from  the  mouth  by  coughing,  sneezing, 
speaking,  or  laughing  be  overlooked.  Fliigge  and  his  pupils  have 
shown  that  such  droplets  may  float  for  some  time  (30  minutes)  and 
to  some  distance  (3  or  4  feet).  A  slight  unconscious  cough  by  a 
milker  who  is  well,  but  a  carrier,  may  be  the  means  of  conveying 
infection  to  the  milk.     It  is  hardly  necessary  to  add  that  most  patho- 
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genie  bacteria  when  introduced  into  milk  do  not  remain  quiescent  or 
even  begin  to  die  off  as  liappens  when  they  pass  into  water,  but  enter 
on  a  course  of  rapid  multiplication  which  may  result  in  spreading 
infection  through  a  large  volume  of  mixed  milk. 

THE    ADVANTAGES   OF   PASTEURIZATION. 

Assuming  that  pasteurization  is  definitely  and  legally  recognized 
as  an  exposure  for  20  minutes  to  a  temperature  of  60°  to  65°  C.  (140° 
to  149°  F.)  or  is  defined  in  some  similar  way  in  accordance  with  the 
available  bacteriologic  data,  what  are  the  advantages,  if  any,  to  the 
public  health  from  the  general  pasteurization  of  milk  supplies? 
Theoretically,  general  pasteurization  should  reduce  the  amount  of 
milk-borne  disease.  Does  it  in  point  of  fact  do  this  ?  Unfortunately, 
the  data  are  very  meager. 

There  are  few  if  any  instances  in  which  the  conditions  satisfy  the 
requirements  of  a  scientific  experiment,  where  change  from  a  raw 
milk  supply  to  an  effectively  pasteurized  one  has  taken  place 
abruptly,  and  has  been  accompanied  by  no  essential  change  in  other 
hygienic  factors.  Sudden  and  radical  changes  in  the  character  of  a 
city  wat«r  supply  often  takes  place,  but  not  in  that  of  a  milk  supply. 
As  a  rule  the  pasteurization  of  city  milk  is  introduced  gradually  and 
is  not  of  uniform  efficiency.  In  some  cities  the  "  flash  "  method  is 
employed  exclusively,^^  in  others  the  "  holding  "  method,  but  in  most 
cities  both  methods  are  in  use.  Official  control  of  the  pasteurizing 
process  is  at  present  far  from  effective  and  it  is  impossible  in  many 
cases  to  be  sure  what  proportion  of  the  city  milk  is  really  pasteurized 
in  the  strict  bacterial  sense.  For  these  reasons  the  actual  effects  of 
general  pasteurization  can  not  often  be  demonstrated. 

At  the  same  time  evidence  is  accumulating  as  to  the  efficacy  of 
pasteurization  in  preventing  milk-born  disease.  There  are  some 
specific  instances  like  the  one  reported  by  Eosenau,  Lumsden,  and 
Kastle,^^  who  found  that  the  lowest  proportion  of  typhoid  fever 
cases  on  any  milk  route  in  Washington  in  1906  and  1907  was  on  the 
route  of  the  only  dealer  who  sterilized  his  milk  bottles  and  pasteur- 
ized the  milk. 

It  is  generally  known  also  that  typhoid  fever  is  as  a  rule  more 
prevalent  in  the  cities  of  the  United  States  than  in  European  cities  of 
corresponding  rank.  This  is  true  even  of  those  American  cities  pos- 
sessed of  a  perfectly  good  public  water  supply.  The  most  plausible 
explanation  for  the  existence  of  this  high  typhoid  rate  in  American 
municipalities  is  that  the  almost  universal  practice  in  continental 
Europe  of  heating  milk  shuts  out  this  food  as  a  common  source  of 
typhoid  fever,  wliile  in  this  country  the  general  use  of  raw  milk 
opens  the  door  wider  for  infection  by  this  channel. 
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It  is  a  tempting  hypothesis  that  the  striking  decrease  in  typhoid 
fever  that  has  occurred  in  some  American  cities  in  the  past  few  years 
is  in  large  part  due  to  the  increased  proportion  of  pasteurized  milk 
sold  in  these  cities.  In  Chicago,  for  example,  about  2  per  cent  of  the 
milk  supply  had  been  pasteurized  prior  to  1908.  In  July,  1908,  an 
ordinance  was  passed  to  take  effect  January  1,  1909,  requiring  pas- 
teurization of  milk  from  herds  untested  with  tuberculin.  This  led 
quickly  to  a  pasteurization  of  something  over  one-half  of  the  total 
milk  supply.  In  1910  it  was  estimated  that  75  per  cent  of  the  supply 
was  subjected  to  the  heating  process.  Table  1  gives  the  death  rate 
from  typhoid  fever  in  Chicago  for  the  years  since  the  opening  of 
the  drainage  canal,  an  event  which  was  accompanied  by  cessation  of 
the  extreme  city  water-supply  pollution  which  had  previously  pre- 
vailed. 

Table  1. — Chicago  typhoid  death  rate  after  opening  of  drainage  canal. 


Year. 

Typhoid 
fever  deaths 
per  100,000 
population. 

Year. 

Typhoid 
fever  deaths 
per  100,000 
population. 

1900 

19.8 
29.1 
44.5 
31.8 
19.6 
16.9 

;  1906 

18.6 

1901 

1907 

18.2 

1902 

1908 

15.8 

1903 

1909 

12.6 

1904 

1910 

13.7 

1905.            .     .. 

1911 

10.8 

Average  prior  to  1908,a  with  2  per  cent  or  less  of  milk  pasteurized 24. 8 

Average  of  the  lowest  three  typhoid  rates  prior  to  1908 17. 9 

Average  1909, 1910,  and  1911,  with  50  to  75  per  cent  of  milk  pasteurized 12. 4 

o  1908  omitted  as  being  a  year  of  transition,  and  toward  its  close  of  increasing  pasteurization. 

Whether  or  not  the  marked  decline  in  the  Chicago  typhoid  death 
rate  since  1907  is  really  the  effect  of  pasteurization,  the  coincidence 
is  worthy  of  attention. 

In  Boston  a  similar  decline  may  be  observed  (Table  2) : 

Table  2. — Boston  typhoid  death  rate. 


Year. 

Typhoid 
fever  deaths 
per  100,000 
population. 

Year- 

Typhoid 
fever  deaths 
per  100,000 
population. 

1891-1895 

31.1 
30.6 
22.4 

1906-1910 

16.0 

1896-1900 

191 1 

9.1 

1901-1905 ... 

Average  of  the  lowest  typhoid  rates  prior  to  1909 16. 9 

Average  of  1909, 1910,  and  1911 11.6 

In  1910  about  one-half  of  the  Boston  supply  was  said  to  consist  of 
heated  milk;  in  1911  a  still  larger  proportion.  In  1911  only  479 
cases  and  63  deaths  from  typhoid  fever  were  renorted.  the  smallest 
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numbers  absolutely  as  well  as  relatively  ever  recorded  in  the  sanitary 
history  of  the  city."  Other  factors  have  doubtless  been  at  work  to 
reduce  the  amount  of  typhoid  fever,  but  it  is  hard  to  resist  the  con- 
clusion that  the  increasing  use  of  heated  milk  is  largely  responsible 
for  the  recent  striking  diminution. 

In  New  York  and  a  number  of  other  American  cities  the  pioneer 
philanthropic  work  of  Nathan  Straus  has  made  possible  the  estab- 
lishment of  milk  depots  from  which  pasteurized  milk  has  been 
distributed.  The  establishment  of  such  milk  depots  has  been  fol- 
lowed in  every  instance  known  to  me  by  a  noteworthy  reduction  in 
infant  mortality.  Freeman,^^  as  the  result  of  his  studies  in  the  city 
of  New  York,  came  to  the  conclusion  that  by  far  the  most  important 
agency  in  bringing  about  the  "  strildng  decline  "  in  infant  mortality 
was  the  general  adoption  of  pasteurization  and  sterilization  of  milk 
for  infant  feeding.  It  is,  of  course,  not  possible  to  attribute  the 
total  reduction  in  infant  death  rate  to  the  use  of  heated  milk,  since 
usually  other  factors,  such  as  education  of  the  mothers  in  methods 
of  feeding,  the  use  of  milk  modifications  and  similar  improvements 
have  been  simultaneously  put  in  force,  but  there  seems  little  doubt 
that  at  least  some  share  in  the  reduction  is  to  be  credited  to  the  use 
of  pasteurized  milk.  Further  detailed  studies  of  the  effect  of 
pasteurized  milk  on  the  health  of  babies  would  be  of  value. 

The  low  cost  of  pasteurization  ^^  as  compared  with  farm  inspeC' 
tion  is  a  point  in  its  favor.  Even  assumihg  that  farm  inspection 
were  as  efficient  as  pasteurization  in  preventing  the  delivery  of  living 
disease  germs  to  the  milk  consumer,  the  cost  per  case  of  disease  pre- 
vented  would  probably  be  much  greater  by  the  inspection  method 
than  by  the  pasteurization  method.  The  economic  advantage  of 
pasteurization  to  the  milk  dealer  by  preventing  rapid  souring  is 
sufficiently  obvious  and  need  not  be  dwelt  on  here. 

OBJECTIONS  TO  PASTEURIZATION. 

Many  objections  have  been  urged  against  pasteurization.  Some 
of  these  have  reference  to  the  inherent  nature  of  the  process,  others 
to  remediable  defects  in  current  procedure.  To  declare  that  pas- 
teurization is  "  a  fraud  "  because  some  unscrupulous  dealers  try  to 
palm  off  heated  dirty  milk  for  clean  raw  milk  is  about  as  reasonable 
as  to  maintain  that  weights  and  measures  should  not  be  used  because 
they  make  practicable  cheating  under  the  guise  of  accuracy.  It  is 
self-evident  that  the  process  of  pasteurization  should  be  regulated 
and  controlled,  and  that  pasteurized  milk,  like  raw  milk,  should  not 
be  sold  except  under  official  sanction.  If  "  commercial  pasteuriza- 
tion "  is  to-day  carried  out  on  wrong  lines,  municipal  regulation 
must  set  it  right     To  insist  that  inspectors  may  be  corrupt  is  not  an 
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indictment  of  pasteurization  but  of  municipal  government,  or  some 
may  choose  to  say,  of  democracy.  In  point  of  fact,  municipal  super- 
vision and  regulation  are  exercised  efficiently  to-day  in  more  com- 
plicated matters  than  the  pasteurization  of  milk.  It  is  clear  that 
some  of  the  oft-repeated  objections  to  pasteurization  are  based  on  a 
mere  matter  of  deceptive  labeling.  Calling  milk  pasteurized  does 
not  make  it  so.  Objections  to  "  commercially  pasteurized  "  milk  do 
not  hold  for  properly  heated  milk. 

It  is  sometimes  alleged  that  pasteurization  does  not  avoid  the 
danger  of  milk  transmission  of  disease,  since  fresh  infection  of  the 
milk  after  pasteurization  may  occur. 

A  curious  objection  which  is  sometimes  advanced  is  that  the  "  life  " 
of  the  milk  is  destroyed  by  heating  and  that  this  impairs  the  value 
of  the  milk  as  human  food.  In  this  crude  form  the  objection  is  evi- 
dently meaningless.  Even  if  the  destruction  of  milk  enzymes  by 
heat  is  implied  by  such  an  objection  there  is  hardly  more  foundation 
for  the  claim.  The  enzymes  in  milk  are  for  the  most  part  resistant 
to  temperatures  of  60°  to  65°  C.  for  at  least  twenty  minutes."  In 
some  cases,  however,  as  with  superoxydase  (katalase),  heating  at 
relatively  low  temperatures  (56°  C.)  will  cause  partial  weakening 
or  (62°  C.)  complete  destruction.  The  feeble  germicidal  power  that 
milk  has  for  certain  bacteria  is  also  weakened  by  temperatures  in  the 
neighborhood  of  60°  C.  The  leukocytes  present  in  normal  milk  are 
killed  by  heating,  but  there  is  no  reason  to  believe  that  the  main- 
tenance of  the  integrity  of  these  ceils  from  the  cow  is  in  any  way  im- 
portant in  the  process  of  assimilation  in  the  alimentary  tract  of  man. 
There  are  unquestionably  changes  produced  in  the  milk  by  heating, 
especially  in  the  labile  compounds  represented  by  the  enzymes  and 
antibodies  of  various  sorts.  Not  a  particle  of  evidence  exists,  how- 
ever, for  ascribing  to  such  substances  a  favorable  influence  on  human 
digestion  and  metabolism.  The  enzymes  in  raw  meat  or  in  raw  pota- 
toes are  for  all  we  know  as  useful  as  those  in  raw  milk.  It  may  be 
Bsked  why  bovine  enzymes  should  be  supposed  to  add  anything  to 
the  efficacy  of  the  enzymes  normally  present  in  the  human  alimentary 
tract.  Until  positive  demonstration  has  been  made  that  some  benefit 
is  obtained  from  the  ingestion  of  milk  enzymes,  little  importance  can 
be  attached  to  purely  hypothetical  considerations  of  this  character. 

EFFECT  or  PASTEURIZED  MILK. 

After  all  theoretical  objections  have  been  canvassed,  however,  the 
practically  important  question  remains  to  be  answered  whether  in- 
fants fed  with  pasteurized  milk  are  any  better  or  any  worse  off  than 
those  fed  with  raw  milk.  Putting  aside  for  the  moment  the  question 
of  the  conveyance  of  specific  infection  or  the  possible  deleterious 
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influence  of  large  numbers  of  bacteria,  what  is  the  effect  on  indi- 
vidual metabolism  of  milk  heated  for  20  minutes  at  60°  C.  as  com- 
pared with  that  of  the  same  milk  in  a  raw  condition.  It  is  well 
known  that  some  experienced  clinicians  are  inclined  to  attribute  such 
conditions  as  scur\y  or  rickets  in  young  children  to  the  continued 
use  of  heated  cow's  milk,  but  on  the  other  hand  it  is  pointed  out  that 
similar  metabolic  derangements  are  observed  in  children  fed  with 
raw  cow's  milk  or  even  in  breast-fed  infants.  Brennemann's  observa- 
tions/® indeed,  indicate  that  raw  milk  is  much  more  likely  than 
boiled  milk  to  produce  large  hard  curds  which  are  surely  a  hindrance 
to  digestion.  Xo  distinction  is  noted  in  some  of  the  reported  cases 
between  boiled  milk  and  pasteurized  milk,  and  the  data  printed  are 
often  far  from  complete.  Speaking  broadly,  there  is  no  doubt  that 
many  infants  can  be  fed  without  appreciable  ill  effect  for  long 
periods  with  heated  milk — boiled  or  pasteurized — but  this,  perhaps, 
does  not  justify  us  in  assuming  that  some  individuals  may  not  be 
mjuriously  affected.  As  regards  boiled  milk,  rather  convincing  ob- 
servations have  been  lately  put  forth  by  Janet  Lane-Claypon.^® 
There  it  is  shown  that  while  infants,  like  other  young  animals,  thrive 
best  on  the  milk  of  their  own  species,  it  is  immaterial  as  far  as  nutri- 
tion is  concerned  whether  the  milk  is  boiled  or  not.  Infants  fed  with 
milk  drawn  from  the  breast  of  a  wet  nurse  and  boiled  previous  to 
use  appear  to  thrive  just  as  well  as  when  the  same  milk  is  given  fresh. 
At  the  end  of  twelve  months  the  babies  fed  on  boiled  milk  showed  no 
greater  percentage  of  rickets  than  the  breast-fed  babies. 

As  the  case  stands  there  is  no  conclusive  proof  that  infants  are 
injured  by  being  fed  properly  pasteurized  milk  instead  of  the  same 
milk  raw ;  on  the  whole  we  may  rest  reasonably  assured  that  pasteur- 
ized milk  is  under  most  conditions  as  good  for  infants  as  clean  raw 
milk. 

Objection  to  pasteurization  on  the  ground  that  it  permits  the  con- 
tinuance of  uncleanly  methods  of  collecting  and  handling  has  little 
weight.  A  simple  test  for  the  presence  of  dirt  in  the  milk,  such  as 
that  in  use  by  the  Chicago  Health  Department,  may  be  applied  to 
pasteurized  as  well  as  to  raw  milk.-°  It  is  self-evident  that  unless 
milk  comes  up  to  a  certain  standard  neither  delivei-y  of  the  milk  raw 
nor  pasteurization  of  the  milk  should  be  pennitted.  In  any  case, 
some  standard  must  be  established  and  upheld. 

HOME  PASTEURIZATION. 

"Home  pasteurization"  of  milk  is  sometimes  urged  as  preferable 
to  pasteurization  on  a  large  scale  by  milk  dealers.  Under  some  con- 
ditions it  is  probably  tnie  that  pasteurization  can  be  carried  out 
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effectively  in  the  home,  but  in  many  cases  proper  and  uniform  treat- 
ment can  hardly  be  hoped  for.  As  a  rule  attempts  to  induce  house- 
holders to  "  boil  the  water  "  lead  to  less  satisfactory  sanitary  results 
than  centralized  purification  of  the  water-supply  under  expert  super- 
vision. With  a  little  skill  in  laboratory  manipulation,  a  good  ther- 
mometer, and  some  time  and  patience  it  need  not  be  a  difficult  matter 
to  pasteurize  milk  successfully  in  the  home.  Unfortunately  these 
requisites  are  not  always  found.  There  is  reason  to  think  that 
"  home-pasteurized  "  milk  is  in  general  heated  to  an  overhigh  tem- 
perature and  is  not  rapidly  enough  cooled. 

THE   NECESSITY  FOR  MUNICIPAL  CONTROL. 

All  the  foregoing  considerations  point  unmistakably  to  one  of  the 
greatest  needs  in  municipal  health  administration  in  many  American 
cities  to-day,  namely,  the  enforcement  of  a  pasteurizing  ordinance. 
The  observations  of  Koehier  and  Tonney^^  in  Chicago  exemplify 
the  immediate  need  for  municipal  control  of  the  pasteurizing  process. 
"While  it  is  probably  true  that  a  certain  amount  of  the  highest  grade 
clean,  raw  milk  (certified)  will  continue  to  be  asked  for,  the  expense 
requisite  for  production  will  alone  put  certified  milk  for  a  long  time 
out  of  reach  of  many  consumers.  The  bulk  of  the  city  milk  supply 
may  be  brought  up  to  a  certain  qualitative  level  by  competent  inspec- 
tion, but  beyond  a  given  point  it  can  not  be  forced  without  an  in- 
crease in  cost  not  commensurate  with  the  advantage  obtained.  In- 
spected milk  of  average  quality  may  be  rendered  safe  for  human 
consumption  by  a  process  of  real  pasteurization  prescribed  and  regu- 
lated by  the  municipal  health  authorities.  No  one  cognizant  of  the 
facts  can  doubt  that  general  pasteurization  under  official  sanction 
will  prevent  a  large  amount  of  milk-borne  disease.  On  the  other 
hand,  uncontrolled  pasteurization  opens  the  door  wide  to  the  abuses 
already  mentioned.  Under  some  conditions  the  name  "  pasteuriza- 
tion "  may  be  made  to  serve  simply  the  ends  of  careless  producers  or 
unscrupulous  dealers.  It  is  plain  that  the  commercial  exploitation 
of  a  scientific  process  should  not  be  allowed  to  obscure  the  merits  of 
the  process.  In  the  interests  of  public  health,  pasteurization  should 
be  technically  and  legally  defined  and  should  be  subject  to  competent 
regulation. 

'  Smith,  T. :  Jour.  Exper.  Med.,  1899,  iv,  233. 

*  Russell  and  Hastings :  Rep.  Wis.  Agric.  Exper.  Sta.,  1900,  xvii,  170. 
■Hesse:  Ztschr.  f.  Hyg.,  1900,  xxxiv,  347. 

*Rosenau:  Bull.  No.  42,  Hyg.  Lab.,  U.  S.  P.  H.  and  M.  H.  S.,  Washington, 
1908. 

•  From  a  commercial  point  of  view  the  destruction  of  the  cream  line  brought 
about  by  too  high  temperature  is  a  marked  disadvantage. 


Magrnder.]        SANITARY  BETTERMENT   OF   MILK   PRODUCTION.  637 
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this  article. 
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THE    SANITARY    BETTERMENT    OF    MILK    PRODUCTION    AND 

DISTRIBUTION. 

G.  Lloyd  Magrudeb,  A.  M.,  M.  D.,  Washington,  D.  C. 

The  improvement  of  the  milk  supply  has  engaged  the  attention 
of  Washington  for  many  years.  The  work  done  here  repeatedly 
served  as  the  model  for  regulations  and  legislation.  Previous  to  1894 
repeated  efforts  had  been  made  to  secure  legislation  for  the  improve- 
ment of  the  milk  supply.     Congress  did  not  heed  the  petitions. 

On  February  5,  1894,  the  late  Dr.  Charles  Smart,  of  the  Army, 
showed  that  the  mortality  was  very  high  in  this  city  from  typhoid 
fever,  malarial  fever,  and  typho-malarial  fever.  It  is  safe  to  in- 
clude all  three  diseases  as  typhoid.  The  total  for  1894,  then,  would 
be  105.8  per  100,000.  Assuming  the  mortality  to  be  1  in  10,  there 
were  in  that  year  about  3,000  cases  of  typhoid  fever  in  the  District. 

Dr.  Coit  has  very  properly  given  1894  as  the  date  of  the  initiation 
of  the  movement  for  the  legal  control  of  the  milk  supply.  I  can 
unhesitatingly  claim  the  credit  for  starting  this  movement. 
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Impressed  by  the  statements  made  by  Dr.  Smart,  I  brought  them 
to  the  attention  of  the  Medical  Society  of  the  city  of  Washington  at 
the  meeting  held  Febiaiary  7,  1894.  On  my  motion  a  committee  com- 
posed of  niyself  chairman,  Drs.  W.  W.  Johnston,  and  C.  M.  Hammett 
was  appointed  to  investigate  the  prevalence  and  causes  of  typhoid 
fever  in  the  District  of  Columbia.  This  committee  gave  five  months' 
continuous  attention  to  the  work  and  reported  to  the  society  June 
6,  1894.  The  medical  society  unanimously  indorsed  the  recommen- 
dations of  the  committee,  the  more  important  of  which  were  as 
follows : 

The  abandonment  of  all  wells  within  the  city  limits. 

Purification  of  the  sewerage  system  by  replacing  all  damaged  oi 
defective  drains. 

The  introduction  of  new  sewers  in  advance  of  other  improvements, 
and  the  extension  of  the  system  outside  the  city  limits. 

The  completion  of  the  plans  for  the  sedimentation  of  the  Potomac 
water  and  ultimately  for  filtration. 

Careful  inspection  of  all  dairies  in  the  District,  and  the  enactment 
of  a  law  forbidding  the  sale  of  milk  without  a  permit  from  the  health 
officer. 

The  propagation  of  the  doctrine  that  immediate  disinfection  of  the 
stools  is  the  first  duty  of  the  physician. 

On  the  13th  of  June,  1894,  the  society  presented  its  report  to  the 
Committee  on  the  District  of  Columbia  of  the  House  of  Repre- 
sentatives. This  committee  ordered  the  report  to  be  printed  as  a 
congressional  document. 

The  first  important  legislation  secured  was  the  milk  law  approved 
March  2,  1895.  This  gave  Washington  the  honor  of  initiating 
inspection  of  dairy  farms  and  dairy  depots  for  the  production  and 
distribution  of  milk  in  the  city  before  granting  a  permit. 

Dr.  W.  C.  Woodward  was  a  member  of  the  committee  of  the 
medical  society  that  helped  to  frame  the  milk  law.  To  him  is  due 
the  credit  of  originating  the  score  card  for  recording  the  results 
of  the  inspection.  Congress  has  been  repeatedly  urged  to  enact  ap- 
propriate legislation.  But  up  to  the  present  time  Congress  has  con- 
tinuously turned  a  deaf  ear  to  all  entreaties.  In  1906,  notwithstand- 
ing the  completion  of  the  filtration  plant  the  typhoid  death  rate  con- 
tinued to  be  high  in  Washington.  Facts  showed  that  again  milk  was 
an  important  factor  in  the  causation  of  the  disease.  These  facts  were 
brought  by  Mr.  E.  Berliner  and  myself  to  the  attention  of  the  Dis- 
trict Commissioners  who  were  urged  to  convene  a  conference  upon 
the  milk  supply  of  the  city. 

This  conference  was  held  in  the  spring  of  1907.  Drs.  Melvin, 
Mohler,  and  Schroeder,  and  Mr.  Berliner  and  others  who  took  an 
active  part  in  this  conference  are  in  this  room  this  afternoon.    The 
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well-known  classification  of  milk  suggested  by  Dr.  Melvin  was  pro- 
mulgated at  that  time.  The  prevailing  opinion  of  the  conference  was 
for  the  pasteurization  of  the  entire  milk  supply.  In  deference  to  the 
opinion  of  those  who  were  not  yet  convinced  of  the  advantages  of 
pasteurization,  the  conference  agreed  to  certified  and  inspected  milk 
as  being  reasonably  safe.  To-day  there  is  not  a  person  who  took  part 
in  that  conference  who  does  not  advocate  compulsory  pasteurization 
of  the  entire  milk  supply.  They  will  not,  however,  consent  to  the  least 
abatement  of  rigid  inspection  at  the  farms  and  distributing  depots. 

The  occurrence  of  the  bacillus  of  infectious  abortion  in  milk,  first 
reported  by  Schroeder  and  Cotton  in  May,  1911,  to  the  American 
Association  of  Medical  Milk  Commissions,  in  Philadelphia,  and  on 
which  Theobald  Smith  and  M.  Fabyan  published  an  article  in  Janu- 
ary, 1912,  is  an  additional  argument  for  pasteurization,  especially 
since  there  are  now  no  known  means  to  guard  against  the  contamina- 
tion of  milk  with  this  organism.  The  report  of  this  conference  is 
published  in  Circular  114,  Bureau  of  Animal  Industry,  Department 
of  Agriculture.  The  London  Lancet,  1907  (Vol.  II,  pp.  936-937), 
in  an  editorial  says  that  this  circular  was  adopted  as  a  textbook  for 
the  health  offices  of  Great  Britain. 

On  June  11,  1907, 1  requested  Mr.  Roosevelt,  then  President  of  the 
United  States,  to  cause  to  be  published  by  the  Bureau  of  Public 
Health,  the  Department  of  Agriculture,  and  the  health  department 
of  Washington,  information  upon  milk  from  the  farm  to  the  con- 
sumer. This  request  resulted  in  the  publication  of  Bulletin  41, 
Bureau  of  Public  Health  and  Marine-Hospital  Service,  under  the 
title  of  "  Milk  and  its  relation  to  the  public  health."  A  second  edi- 
tion, Bulletin  5G,  was  issued  in  1909.  Circular  114  and  Bulletins  41 
and  56  have  furnished  the  data  for  the  greater  portion  of  the  regula- 
tions and  legislation  upon  milk  that  have  been  enacted  since  1907. 
The  classification  adopted  for  Xew  York  City  and  recently  for  Chi- 
cago are  practically  those  recommended  in  these  two  publications. 
The  classification  adopted  by  the  commission  appointed  by  the  New 
York  Milk  Committee  is  also  practically  the  classification  of  the 
Washington  Milk  Conference  of  1907. 

It  is  interesting  to  note  that  the  activities  for  the  betterment  of 
the  milk  supply  of  the  country  have  followed  those  instituted  in 
Washington  between  1894  and  1907.  The  progi-ess  from  1894  to  1907 
was  great — that  from  1907  to  the  present  time  has  been  marvelous. 

Whilst  Washington  has  not  been  able  to  secure  much-needed  legis- 
lation, splendid  results  have  been  secured  from  the  campaign  of 
education.  Marked  improvement  in  the  production  and  distribu- 
tion of  milk  has  been  secured.  The  press  of  Washington  has  con- 
tinuously aided  the  movement. 
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This  agitation  in  Washington  has  caused  a  marked  reduction  in 
the  death  rate  from  typhoid  fever  and  the  diarrheal  diseases  of 
children  under  2  years  of  age.  Each  year  more  and  better  milk  has 
been  pasteurized.    Each  year  the  process  has  been  improved. 

Similar  results  have  been  observed  throughout  the  country  where 
like  conditions  have  prevailed  as  to  the  improvement  of  the  milk 
supply  and  the  institution  of  proper  pasteurization.  The  citation  of 
a  few  figures  will  be  interesting : 


Deaths  from  typhoid  fever  per  100,000  population. 


1894. 
1899. 
1904. 


79.0 
67.2 
43.6 


1909- 
1910. 
1911- 


33.2 
23.2 
20.9 


1912,  January  1  to  September  20,  312  cases,  30  deaths,  in  population  of  350,000. 

Deaths  per  100,000  population,  from  diarrheal  diseases,  of  children  under  2 

years  old. 


1894. 
1899. 
1904. 


190 
110 
103 


1909. 
1910- 
1911- 


72 
81 
73 


Total  num'ber  of  deaths  from  diarrheal  diseases,  of  children  under  2  years  of 
age,  from  May  1  to  Sept.  llf. 

1909 245  I  1911 190 

1910 205  I  1912 130 

Proper  pasteurization  means  that  milk  should  be  raised  to  and 
held  for  a  sufficient  time  at  the  temperature  necessary  to  kill  all 
pathogenic  bacteria.  Repeated  investigation  has  demonstrated  that 
this  can  be  done  at  a  temperature  that  in  no  way  injures  the  chemical 
constituents  or  nutritive  properties  of  milk  so  treated.  Experience 
has  demonstrated  that  this  process  must  be  conducted  under  intelli- 
gent official  supervision.  Experience  has  also  taught  that  proper 
pasteurization  can  be  secured  by  both  the  "  holding  "  process  and  by 
pasteurization  in  the  final  container.  In  the  final  container  with  the 
metal  cap — similar  to  that  of  the  beer  bottle — a  greater  number  of 
bacteria  of  all  kinds  is  destroyed.  The  so-called  flash  or  instan- 
taneous process  should  not  be  tolerated.  It  does  not  furnish  security. 
What  is  said  of  milk  applies  to  cream,  ice  cream,  butter,  and  other 
dairy  products, 

DISCUSSION. 

Mr.  Oscar  B.  Schier,  Baltimore,  Md. :  Every  intelligent  dairyman 
recognizes  the  superior  method  of  capping  milk  bottles  with  the  tin 
caps,  and  the  advantage  of  pasteurizing  milk  under  these  caps  in 
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the  final  container,  but,  unfortunately,  close  investigation  of  this  very- 
desirable  system  shows  that  it  is  impossible  to  use  at  the  present 
price  of  milk,  since  the  price  of  the  tin  cap  is  about  15  times  as 
great  as  that  of  the  pulp  cap  used  at  present.  This  difference  in 
our  own  dairy  business  would  amount  to  nearly  $6,000  a  year. 

There  can  be  no  doubt  that  the  pasteurization  of  milk  in  bottles  is 
most  desirable,  but  again  there  will  be  found  a  large  increase  in 
the  cost  of  carrying  out  this  process  over  the  present  one,  since  it 
becomes  necessary  to  heat,  for  every  32  ounces  of  milk  in  quart 
bottles,  26  ounces  of  glass,  and  for  every  32  ounces  of  milk  in  pint 
bottles,  32  ounces  of  glass,  and  afterwards  to  extract  the  heat  units 
from  both  glass  and  milk. 

Mr.  Eawl:  A  saving  in  the  exchange  of  these  heat  units  could  be 
made  by  adopting  a  system  of  regeneration. 

Mr.  Schier:  I  agree  with  Mr.  Rawl  that  the  plan  he  mentions  is 
an  economic  necessity,  as  proved  by  the  fact  that  every  intelligent 
dairyman  depends  upon  this  saving  in  using  the  principles  of  re- 
generation in  the  pasteurizing  process  as  now  carried  out. 

I  would  call  attention  to  the  fact  that  Mr.  S.  H.  Ayers,  bac- 
teriologist of  the  Bureau  of  Animal  Industry,  has  recognized,  with 
others,  that  it  is  important  to  find  means  of  pasteurizing  milk 
in  the  present  bottles  under  the  caps  now  used  as  final  containers. 
He  has  suggested  that  the  milk  be  held  for  a  period  of  from  15  to  20 
minutes  at  the  temperature  of  145°,  and  then  be  filled  into  the  bottles 
at  this  temperature,  after  which  the  bottles  of  milk  should  be  held  for 
10  minutes  at  the  temperature  of  145°,  then  quickly  cooled. 

I  myself  have  carried  on  experiments  for  some  time  on  the  same 
line,  and  find  that  the  greatest  difficulty  of  this  system  is  that  a  drop 
of  water  might  splash  on  the  caps,  and  since,  during  the  cooling, 
the  volume  of  milk  shrinks,  and  a  partial  vacuum  is  created  under 
the  caps,  it  is  likely  that  this  drop  of  water  would  be  sucked  into  the 
bottles,  recontaminating  the  milk  with  such  bacteria  as  may  be 
present  in  the  water. 

Therefore  it  has  been  for  six  years  past  my  endeavor  to  find  a 
method  of  preventing  the  possibility  of  any  water  splashing  on  the 
bottles  while  in  the  water  bath,  and  I  was  glad  to  be  able  to  announce 
that  I  had  finally  succeeded  in  doing  so  successfully,  and  that  I  hoped 
in  the  near  future  to  build  a  commercial  apparatus  for  this  purpose. 
However,  there  still  remains  this  theoretical  objection  to  the  process, 
namely,  even  if  there  enters  no  water  into  the  bottles,  due  to  the 
suction  produced  by  the  vacuum,  the  sealing  of  the  bottles  with  the 
present  caps  is  not  sufficient  to  make  the  bottles  air  tight,  and  there- 
fore the  vacuum  created  by  the  cooling  under  the  caps  is  gradually 
relieved  by  air  entering  the  bottles  through  the  joint  between  the 
cap  and  the  bottle.    However,  the  air  in  a  well-kept  dairy  is  as  a  rule 
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not  heavily  laden  with  bacteria,  and  since  the  cap  fits  quite  tight  into 
the  cap  seat,  this  joint  practically  filters  out  any  bacteria  from  the 
air;  therefore  the  danger  from  this  source  of  recontamination  is 
negligible. 

The  advantage  of  not  being  compelled  to  discard  the  present  equip- 
ment of  bottles  and  apparatus,  by  being  able  to  pasteurize  in  the 
present  bottles,  and  with  the  present  machinery,  is  so  great  that  it  is 
my  belief  that  we  must  look  in  that  direction  for  the  solution  of  this 
problem.  In  the  experiments  made  at  our  dairy  we  have  tried  to 
reduce  the  expense  of  this  process  by  filling  the  bottles  with  the  hot 
milk  as  they  come  from  the  sterilizer  hot,  saving  the  heat  units  stored 
in  the  glass  by  this  sterilizing;  but,  even  so,  the  experiments  were 
absolutely  conclusive  that  the  expense  of  cooling  milk  in  glass  is  very 
much  greater  for  the  cooling  medium,  as  well  as  for  the.time  in  which 
to  do  it.  Still  the  difference  is  almost  nil  compared  with  the  expense 
of  pasteurizing  under  the  tin  caps,  the  continuous  cost  of  which  is 
prohibitive,  since  it  necessitates  the  purchase  of  entirely  different 
bottles  and  new  machinery. 

Mrs.  Wm.  Lowell  Putnam,  chairman  of  the  executive  committee 
of  the  Massachusetts  JNIilk  Consumers'  Association:  The  Massachu- 
setts Milk  Consumers'  Association  believes  that  the  solution  of  the 
milk  problem  lies  in  associations  of  consumers,  the  larger  the  better; 
for  if  consumers  unite,  they  can  obtain  anything  they  desire.  What 
the  public  wants  the  public  can  get,  whereas  sanitary  authorities  are 
nearly  powerless  unless  they  have  the  public  behind  them. 

These  associations  should  aim  at  the  purification  of  the  whole 
milk  supply,  so  that  everyone  will  be  able  to  buy  clean  milk.  The 
association  which  I  represent  believes  that  the  control  of  milk  is 
primarily  a  health  measure,  and  that  this  control  should  be  exercised 
by  a  State- wide  authority,  for  municipal  health  commissions  can 
never  adequately  protect  their  constituents  from  impure  milk.  Milk 
excluded  by  them  can  readily  sneak  back  in  the  form  of  ice  cream 
and  butter,  or  even  as  milk  itself.  A  tariff  system  equal  to  the 
octroi  of  some  European  cities  could  not  wholly  prevent  this. 

A  system  of  State  inspection,  under  the  State  board  of  health, 
which  would  guarantee  the  quality  of  the  milk,  would  be  of  as  great 
benefit  to  producers  as  to  consumers,  for  the  laws  which  regulate 
other  business  are  equally  applicable  to  the  milk  business.  The 
customer  must  be  satisfied  if  the  product  is  to  be  sold. 

At  present  a  little  dirty  milk  is  mixed  with  much  that  is  clean, 
and  the  result  is  the  contamination  of  the  whole  supply,  with  the 
consequent  dissatisfaction  of  the  public.  The  producer  of  clean 
milk  must  perforce  be  satisfied  with  the  price  which  dirty  milk  will 
bring,  for  his  clean  milk  has  been  made  dirty  by  the  mixture.     Of 
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course  certified  milk  does  not  come  under  this  rule,  but  that  seems 
likely  always  to  be  too  expensive  to  be  within  reach  of  the  poor. 

We  must  seek  to  bring  ordinary  milk  to  a  standard  of  cleanliness 
which  will  make  it  a  safe  food  and  give  up  distributing  a  little 
selected  milk  to  a  limited  number  of  babies.  Milk  stations  are  a 
confession  of  failure,  either  on  the  part  of  the  legislature  or  the 
health  authorities,  or  both;  for  if  the  laws  and  their  enforcement 
were  what  they  ought  to  be,  these  distributing  stations  would  be 
unnecessary. 

The  question  of  price  is  involved  in  this  matter  of  making  the 
general  milk  supply  clean  and  wholesome,  and  some  of  the  elements 
of  cost  might  be  eliminated.  One  is  the  excessive  waste  in  the 
present  system  of  distribution,  which  has  been  so  ably  pointed  out  by 
Dr.  Williams,  of  Eochester.  My  own  belief  is  that  if  a  cooperative 
system  could  be  established  between  producer  and  consumer,  elimi- 
nating the  middleman  and  his  profits,  the  price  paid  by  the  con- 
sumer would  be  reduced,  and  that  paid  to  the  producer  increased. 
Dr.  North  has  shown  that  sanitary  milk  can  be  produced  at  a  very 
small  increase  of  price  by  cooperation  among  farmers.  I  believe 
that  cooperation  is  the  key  to  the  milk  muddle.  Into  this  cooper- 
ation the  consumer  must  enter  as  never  before.  Hitherto  the  other 
factors  have  tried  to  solve  the  problem  without  the  consumer's  help, 
but  without  the  consumer  nothing  can  be  accomplished,  for  he  really 
holds  the  key  to  the  situation. 

The  proceedings  of  the  Joint  Sessions  of  Sections  VI  and  VII  are 
found  in  Volume  /,  Part  II. 
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SECTION  VI  (SUBSECTION  ON  SEX  HYGIENE).     FRIDAY  AFTER- 
NOON,  SEPTEMBER  27,  1912. 

REPORT   OF  THE   SECRETARY. 

Dr.  Prince  A.  Morrow, 

President  of  the  Subsection  on  Sex  Hygiene. 

Sir:  I  have  the  honor  to  submit  an  account  of  the  meeting  of  the 
subsection  on  sex  hygiene  (subsection  of  Sec.  VI)  of  the  Fifteenth 
International  Congress  on  Hygiene  and  Demography. 

The  meeting  was  called  to  order  by  the  president,  Dr.  Prince  A. 
Morrow,  at  2  o'clock  on  Friday  afternoon,  September  27,  1912,  in  the 
Hall  of  the  Americas,  Pan  American  Building,  Washington. 

The  following  reports  and  papers  were  read : 

Report  of  the  Committee  on  Sex  Education,  by  Thomas  M.  Balliet, 
Maurice  E.  Bigelow,  and  Prince  A.  Morrow. 

Some  Social  Applications  of  Modern  Principles  of  Heredity,  by 
Dr.  C.  B.  Davenport,  biological  laboratory.  Cold  Spring  Harbor, 
N.  Y. 

An  Outline  Program  of  Practical  Eugenics,  by  Dr.  C.  W.  Saleeby, 
Edinburgh,  Scotland.     (Read  by  title.) 

Status  Praesens  of  the  Prostitution  Question,  by  Dr.  Howard  A. 
Kelly,  professor  of  gynecological  surgery  in  the  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Surgical  Sterilization  as  a  Eugenic  Measure,  by  Bleecker  Van 
Wagenen,  South  Orange,  N.  J. 

Sex  Education,  by  Maurice  A.  Bigelow,  professor  of  biology, 
Teachers'  College,  Columbia  University,  New  York  City. 

The  following  minute,  proposed  by  Dr.  William  H.  Welch,  was 
adopted : 

Whereas  the  Fifteenth  International  Congress  on  Hygiene  and  Demography 
marlcs  an  era  in  the  progress  of  civilized  nations  in  their  intelligent  foresight 
and  care  for  the  welfare  of  their  citizens,  and  in  no  direction  more  visibly  and 
positively  than  in  the  movement  to  establish  a  standard  of  moral  and  physical 
health  for  the  two  sexes;  and 

Whereas  both  the  nations  abroad  and  the  American  citizens  at  home  recognize 
and  pay  tribute  to  the  splendid  devotion  and  service  rendered  by  Dr.  Prince 
A.  Morrow  in  the  difficult  pioneer  work  of  preparing  the  i)eo[ile  for  a  knowl- 
edge that  will  enable  them  to  safeguard  their  homos  against  influences  hith- 
erto unrecognized,  misunderstood,  or  Ignored:  Be  it 
Resolved,  That  the  participants  in  this  section  on  sex  hygiene  of  the  Fifteenth 

International  Congress  on  Hygiene  and  Demography  consider  it  a  privilege  to 
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make  public  record  of  their  sense  of  obligation  to  Dr.  Morrow  for  bis  courageous 
and  unflinching  attitude  in  the  face  of  difliculties  that  would  have  discomfited 
an  ordinary  man  and  of  admiration  for  the  achievement  that  has  culminated 
in  the  prominent  position  that  education  in  sex  hygiene  has  commanded  in  the 
deliberations  of  this  congress;  be  it  also 

Resolved,  That  the  delegates  here  assembled  join  with  rare  pleasure  in  this 
attempt,  inadequate  though  it  be,  to  express  to  Dr.  Morrow  the  gratitude  not 
only  of  the  American  people,  but  of  the  world  of  nations ;  and  be  it  further 

Resolved,  That  this  minute  be  suitably  engrossed,  signed  by  the  chairman 
and  the  secretary  of  this  meeting,  and  presented  to  Dr.  Morrow. 

( Signed. ) . 

Washington,  D.  C,  September  27,  1912. 

Respectfully  submitted. 

D.  R.  Hooker, 
Secretary  of  Subsection  on  Sex  Hygiene. 
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To  the  American  Federation  for  Sex  Hygiene  : 

In  January  last  the  undersigned,  as  a  committee  appointed  by 
the  federation  to  formulate  a  plan  for  sex  education,  sent  out  to 
a  large  number  of  educators  and  medical  men  a  letter  asking  their 
opinion  on — 

1.  The  importance  of  educating  young  people  in  the  physiology 
and  hygiene  of  sex. 

2.  The  practicability  of  introducing  sex  teaching  into  schools  and 
colleges. 

3.  The  matter  and  methods  of  the  proposed  instruction. 

The  replies  to  this  inquiry,  in  the  large  majority  of  cases,  were 
substantially  favorable  to  these  suggestions.  Encouraged  by  this 
fact,  your  committee  sought  the  judgment  of  experts  on  the  main 
features  of  such  instruction,  both  as  to  matter  and  method,  and  for- 
mulated 13  propositions  outlining  a  possible  scheme  of  such  instruc- 
tion, which  were  submitted  for  criticism  to  a  large  number  of  educa- 
tors in  schools,  colleges,  and  universities,  as  well  as  to  medical  men 
and  social  workers.  A  little  over  100  replies  were  received  comment- 
ing upon  some  or  all  of  these  propositions.  Many  of  these  replies, 
in  addition  to  expressing  general  approval,  offered  valuable  criticisms 
which  suggested  modifications  and  additions.  Some  of  these  criti- 
cisms and  suggestions  are  so  important  that  your  committee  deem  it 
desirable  that  they  should  be  included  in  this  report,  and  they  are 
accordingly  added  in  the  form  of  an  appendix  grouped  under  the 
various  propositions  to  which  they  specifically  refer.  Where  the 
name  of  the  author  is  given,  it  has  been  done  with  his  special  per- 
mission. 
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The  replies  in  the  case  of  each  proposition  have  been  classified  under 
"  affirmative,"  "  negative,"  and  "  doubtful,"  to  indicate  in  a  general 
way  the  degree  of  approval. 

In  general  harmony  with  the  propositions  referred  to,  and  in  the 
light  of  this  body  of  expert  opinion  and  criticism,  your  commttee 
venture  to  offer  the  following  general  outline  of  a  plan  of  sex  educa- 
tion. 

1.  Sex  instruction  has  a  purely  practical  aim,  and  should  be 
strictly  limited  by  this  aim.  Its  purpose  is  to  impart  such  knowledge 
of  sex  at  each  period  in  the  child's  life  as  may  be  necessary  to  pre- 
serve health,  develop  right  thinking,  and  control  conduct.  Its  aim 
is  both  hygienic  and  ethical,  and  whatever  knowledge  of  sex  and 
sex  relations  in  human  life  is  not  necessary  at  anjj^  particular  period 
of  the  child's  life,  for  these  ends,  should  not  be  imparted  at  that 
period.  In  all  cases,  however,  temptations  should  be  anticipated  by 
the  instruction  necessary  to  protect  the  child  from  physical  or  moral 
harm. 

A  further  aim  of  such  instruction,  not  only  to  children  but  also  to 
adults,  is  to  develop  a  healthier  public  sentiment  in  regard  to  sex, 
which  will  make  it  possible  to  discuss,  with  more  freedom  than  is 
now  customary,  the  grave  hj-gienic  and  moral  dangers  to  the  indi- 
vidual and  the  community  which  grow  out  of  the  violation  of  the 
physical  and  moral  laws  governing  sex  life  and  the  sacred  processes 
of  human  reproduction.  The  common  reluctance  of  educated  people, 
in  the  past,  to  tolerate  discussion  of  this  subject,  outside  of  medical 
circles,  must  give  way,  and  is  rapidly  giving  way,  to  a  nobler  and 
purer  sentiment  which  will  recognize  that  whatever  is  fundamental 
and  vital  to  health  and  morals  in  the  individual  and  the  community 
is  a  proper  subject  for  serious  thought  and  discreet  discussion. 
Moreover,  a  Iniowledge  of  the  marvelous  processes  by  which  life  is 
perpetuated,  from  its  lowest  forms  to  its  highest,  impresses  on  the 
mind,  more  firmly  than  is  possible  in  any  other  way,  the  sacredness  of 
human  reproduction  and  the  dire  consequences  to  future  generations 
of  wrong  sexual  conduct. 

2.  Sex  instruction,  thus  limited  in  its  aim,  must  differ  in  one  im- 
portant respect  from  other  scientific  instruction,  in  that  it  does  not 
seek  to  create  interest  and  awaken  curiosity  in  the  subject  with  which 
it  deals,  but  merely  to  satisfy  the  curiosity  which  spontaneously 
arises  in  the  child's  mind,  by  answering  his  questions  truthfully  but 
only  so  completely  as  may  be  necessary  to  give  proper  guidance  to 
his  conduct,  both  hygienic  and  ethical.  The  less  children  and  youth 
think  of  sex,  and  the  later  they  mature  sexually,  the  better  both 
physiologically  and  ethically.  Premature  development  of  the  sex 
consciousness  and  sex  feelings  is  harmful. 
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Sex  instruction,  therefore,  should  aim  to  keep  sex  consciousness 
and  sex  emotions  at  the  minimum,  and  should  avoid  everything  which 
^ay  tend  to  intensify  either.  Natural  curiosity  abates  when  judi- 
ciously gratified  in  a  way  not  to  suggest  further  inquiry.  Children, 
like  adults  are  curious,  not  about  what  they  do  know,  but  about  what 
they  do  not  know.  In  the  later  years  of  adolescence,  however,  such 
instruction  may  properly  suggest  the  vast  hygienic  and  ethical  impli- 
cations in  the  facts  of  sex  and  of  reproduction.  It  is  important  also 
to  satisfy  all  normal  sex  curiosity  before  it  becomes  reenforced  by 
the  develoj)ment  of  adolescence  of  the  sex  emotions,  and  to  anticipate 
the  possibility  of  the  child's  receiving  sex  information  from  impure 
sources. 

3.  It  follows  from  the  above  principles  that  detailed  descriptions  of 
external  human  anatomy  are  to  be  avoided,  and  that  descriptions  of 
internal  anatomy  should  be  limited  to  what  is  necessary  to  make 
clear  and  to  impress  the  hygienic  bearing  of  the  facts  to  be  taught. 
The  details  of  human  embryology  which  have  no  direct  bearing  on 
important  practical  truths  should  likewise  be  avoided.  In  printed 
books  and  leaflets,  cuts  illustrating  human  anatomy  should  be 
avoided  wherever  possible,  and,  if  used  at  all,  should  be  limited  to 
the  absolutely  essential  facts  and  should  be  conventionalized  for  the 
purpose  as  much  as  scientific  accuracy  will  permit. 

It  is  both  important  and  timely,  in  the  judgment  of  your  com- 
mittee, that  the  federation  should  emphasize  the  necessity  of  wisdom 
and  good  judgment  in  imparting  sex  instruction  and  in  the  pub- 
lication of  booklets  and  lea'flets  on  the  subject.  Danger  to  the  move- 
ment might  conceivably  come  from  lack  of  judgment  or  overzeal 
on  the  part  of  its  friends. 

4.  The  purely  scientific  basis  for  such  instruction  must  be  laid  in 
the  biological  nature  study  in  elementary  schools  and  in*  the  more 
systematic  instruction  in  biology  and  hygiene  in  secondary  schools 
and  colleges. 

It  must  be  supplemented  by  providing  proper  physical  exercise; 
by  insisting  in  the  home  on  regular  hours  of  sleep;  by  providing 
adequate  facilities  for  play  and  wholesome  amusements;  by  pro- 
tecting children  from  the  unwholesome  associations  and  corrupting 
influences  of  debasing  shows  and  immoral  literature;  and  by  main- 
taining the  confidence  of  children  in  their  parents  and  teachers,  so 
that  signs  of  danger  may  be  the  more  promptly  detected. 

6.  The  purely  scientific  instruction  must  be  reenforced  as  strongly 
as  possible  by  ethical  instruction,  both  direct  and  indirect,  with  due 
regard  to  the  maturity  of  those  taught.  Such  instruction  should  be 
incorporated  in  the  general  course  in  practical  ethics  in  secondary 
schools  and  colleges;  and  certain  phases  of  it  should  be  made  a  part 
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of  the  general  lessons  in  morals  in  the  upper  classes  of  the  elemen- 
tary schools.  Effective  appeals  can  be  made  to  the  sense  of  personal 
self-respect  and  purity,  and  to  the  instinct  of  chivalry,  in  the 
earliest  years  of  adolescence,  or  even  before.  With  relatively  mature 
students,  the  vast  sociological  bearings  of  the  subject,  with  their 
ethical  implications,  can  be  utilized  effectively. 

Among  the  means  of  indirect  ethical  instruction  for  this  purpose, 
the  most  effective  is  good  literature.  It  is  of  immense  consequence 
that  during  the  adolescent  years  the  pupils'  minds  be  saturated  with 
the  great  masterpieces,  both  in  poetry  and  prose,  which  deal  with 
romantic  love  in  its  purest  forms.  Thought  of  sex  and  sex  emotion 
must  at  this  time  be  spiritualized  and  placed  on  the  highest  plane, 
and  good  literature  is  the  most  effective  means  to  this  end  which  is 
available  in  the  public  schools.  Any  kind  of  sex  education  which 
ignores  the  education  of  the  emotions  is  seriously  defective.  Deep 
intellectual  interests,  enthusiasm  in  art,  or  ardent  devotion  to  some 
worthy  practical  cause,  absorb  the  mind  and  furnish  wholesome 
avenues  for  the  expression  of  the  emotions.  Few  conditions  are  so 
dangerous  at  this  period  as  idleness,  either  physical  or  mental,  and 
an  absence  of  interest  in  things  which  appeal  to  the  higher  altruistic 
instincts. 

The  value  of  physical  exercise,  especially  in  the  form  of  play  and 
athletic  sport,  in  its  bearing  on  the  control  of  the  sex  instinct,  is  so 
generally  recognized  that  it  needs  no  special  emphasis  here. 

8.  For  the  purpose  of  outlining  more  specifically  the  character  of 
the  instruction  adapted  to  various  ages,  the  life  of  the  pupil  may  be 
divided  conveniently  into  four  periods,  namely,  from  1  to  6,  from 
6  to  12,  from  12  to  16,  and  from  16  years  to  full  maturity.  This 
division,  as  will  be  recognized,  is  not  wholly  arbitrary,  but  rests 
upon  a  basis  of  facts,  both  physiological  and  psychological. 

The  period  from  1  to  6  years  is  the  period  preceding  admission 
to  school,  and  is  therefore  the  only  period  during  which  the  care  of 
the  child  falls  chiefly  upon  the  mother,  the  Idndergarten  at  present 
reaching  only  a  small  proportion  of  children.  It  is  therefore  impor- 
tant that  in  lectures  on  sex  education  given  to  mothers,  special  em- 
phasis be  laid  upon  this  period,  and  that  proper  instruction  be  given 
as  to  the  care  of  the  child's  body.  The  danger  to  the  child  of  placing 
it  in  the  care  of  an  immature  or  injudicious  nurse  should  be  pointed 
out.  Instruction  should  be  given  as  to  how  the  child's  questions  re- 
lating to  the  origin  of  human  life  may  best  be  answered.  This  iy 
the  only  sex  instruction  a  child  needs  during  this  first  period. 
Watchfulness  over  the  child's  habits  and  protection  from  untoward 
influences  constitutes  the  mother's  chief  duty. 

10.  The  period  from  6  to  12  years,  which  might  be  subdivided  into 
that  of  early  childhood  and  that  of  later  childhood,  covers  the  greater 
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part  of  the  elementary  school  period.  Here  the  school  must  share 
with  the  home  the  hygienic  and  moral  care  of  the  child ;  and  as  most 
parents  are  not  qualified  at  present  to  give  the  necessary  sex  instruc- 
tion to  their  children,  this  duty  falls  mainly  upon  the  school. 

Truthful  and  delicate  answering  of  the  child's  questions  as  to  the 
origin  of  the  individual  human  life,  and  instruction  which  will 
protect  it  from  forming  injurious  sexual  habits,  constitute  the  chief 
features  of  sex  instruction  during  the  early  years  of  this  period. 
Such  instruction  at  this  period  is  best  given  privately  and  should 
be  carefully  adapted  to  the  child's  individual  needs. 

It  is  essential  at  this,  as  at  other  periods,  that  the  child  be  pro- 
vided with  abundant  facilities  for  play  and  exercise;  that  his  habits 
of  sleep  be  regular ;  and  that  he  be  protected  from  corrupting  social 
influences  at  school  and  in  the  neighborhood. 

In  addition  to  the  above,  there  should  be  given,  during  the  years 
of  later  childhood,  including  the  remaining  years  of  the  ordinary 
elementary  school  course,  a  carefully  planned  series  of  lessons  on 
reproduction  in  plants,  as  a  part  of  the  course  in  nature  study.  The 
child  should  be  made  to  understand  the  function  of  root,  leaf,  flower, 
and  seed ;  the  different  modes  of  scattering  seeds ;  the  various  meth- 
ods of  fertilization,  and  the  necessity  of  fertilization ;  and  he  should 
be  led  up  to  the  generalization  that  plant  life  always  springs  from 
plant  life. 

In  like  manner  a  series  of  lessons  on  reproduction  in  animal  life 
below  mammals  should  be  given,  making  use  of  familiar  animals. 
The  origin  of  the  chick,  the  fish,  the  frog  from  the  egg,  and  the 
metamorphosis  of  the  frog;  the  origin  of  insects;  and,  finally,  the 
necessity  for  fertilization — these  might  form  the  chief  general  topics 
of  such  a  series  of  lessons. 

The  aim  should  be,  so  far  as  specific  sex  instruction  is  concerned, 
to  deeply  impress  the  mind  of  the  child  with  the  beautiful  and  mar- 
velous processes  of  nature  by  which  life  is  reproduced  from  life,  both 
in  the  plant  world  and  in  the  animal  world.  It  is  not  necessary, 
and  in  most  cases  not  desirable,  that  children  should  make  an  ap- 
plication of  this  knowledge  to  reproduction  in  man  before  the  be- 
ginning of  adolescence,  further  than  that  human  life  comes  chiefly 
from  the  mother.  But  such  instruction  on  reproduction  in  nature 
will  create  the  background  of  knowledge  which  will  afterwards  in- 
vest reproduction  in  the  higher  animals  and  in  man  with  a  signifi- 
cance and  dignity  not  otherwise  attainable ;  and,  what  is  equally  im- 
portant, it  will  create  the  right  emotional  attitude  toward  human 
reproduction  and  prepare  the  child's  mind  to  appreciate  its  sacredness. 

During  the  last  three  years  of  the  elementary  school  course  over- 
age children  and  children  who  have  contracted  injurious  sex  habits 
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often  need  instruction  of  a  special  kind  in  addition  to  the  above. 
Such  instruction  should  always  be  given  privately. 

11.  During  the  early  adolescent  period,  approximately  from  the 
age  of  12  to  16,  reproduction  in  plant  and  animals  below  the  mammal 
should  be  more  extensively  studied,  and  the  wonderful  variety  of 
modes  of  fertilization,  especially  in  plants,  should  be  emphasized.  It 
is  important  to  make  the  pupil  acquainted  with  a  wide  range  of 
facts,  in  order  to  impress  his  mind  with  the  wondrous  beauty  of 
nature's  provision  for  the  perpetuation  of  life,  the  aim  being  always 
ethical  as  well  as  scientific  and  hygienic. 

With  this  background  of  knowledge  reproduction  in  mammals 
may  be  taken  up.  The  teaching  ought  now  to  impress,  with  many 
illustrative  facts,  the  generalization  that  all  life  comes  from  the 
ovum.  Fertilization  in  mammals  should  now  be  taught,  and  this 
should  lead  by  natural  steps  up  to  reproduction  in  man.  The  sim- 
plest facts  in  regard  to  heredity  should  now  be  taught,  and  their 
applications  be  made  to  animal  and  to  human  life.  The  pupils  will 
then  be  in  a  position  to  understand  the  significance  of  sexual  mo- 
rality, and  to  be  impressed  with  the  dangers  to  health  and  morals  of 
abnormal  sexual  habits.  Specific  instruction  in  regard  to  sexual 
morality  will  now  be  especially  effective. 

As  girls  mature  from  a  year  to  a  year  and  a  half  earlier  than  boys, 
they  should  receive  instruction  somewhat  earlier  than  boys  in  regard 
to  the  special  care  of  their  health  at  the  change  of  life  called 
"  puberty." 

In  connection  with  the  study  of  reproduction,  both  during  the 
earlier  and  the  later  adolescent  periods,  emphasis  should  be  laid  on 
the  broader  ethical  im.plications  of  biological  facts,  as  facts  revealed 
in  evolution.  The  evolution  of  care  for  the  young,  of  the  corre- 
sponding psj^chic  factor  of  love  of  offspring,  should  be  made  clear 
and  emphatic.  The  evolution  of  parental  love  should  be  traced 
both  in  animals  and  in  man.  The  fact  that  as  the  offspring  are 
fewer  and  are  more  helpless  at  birth,  parental  love  and  care  must  of 
necessity  increase ;  that  the  pairing  of  animals  for  this  purpose  fore- 
shadows the  human  family;  that  as  the  human  infant  is  one  of  the 
most  helpless  animals  at  birth  and  has  a  long  period  of  maturing, 
human  parental  love  is  naturally  strongest,  especially  in  the  mother. 
At  this  point  biology  and  ethics  are  so  closely  interrelated  that  they 
can  be  made  mutually  to  reenforce  one  another,  and  the  significance 
of  the  family  and  the  sacredness  of  the  home  can  be  impressed  as  in 
no  other  way  that  is  available  in  the  public  schools. 

The  ethical  relations  of  the  home  between  parents  and  children 
and  between  brothers  and  sisters  should  be  emphasized.  It  should 
be  impressed  upon  every  boy  that  every  girl  is  somebody's  daughter 
and  usually  somebody's  sister,  and   that  it  is  his  sacred  duty  to 
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accord  her  the  same  respect  and  protection  which  he  would  exact 
from  another  boy  toward  his  own  sister.  It  has  been  found  by 
actual  experience  that  this  point  of  view  can  be  made  to  appeal 
strongly  even  to  boys  to  whom  some  other  points  of  view  do  not 
appeal  effectively. 

13.  During  the  entire  period  of  adolescence  children  should  be 
given  a  general  knowledge  not  only  of  the  physical  changes  through 
which  they  are  passing  and  their  hygienic  and  ethical  significance, 
but  they  should  also  be  led  to  comprehend  the  significant  psychic, 
especially  the  emotional,  changes  through  which  they  are  passing. 
At  this  time  children  are  at  times  a  mystery  to  themselves,  and  are 
apt  to  feel  that  they  are  not  understood  or  are  misunderstood  by 
their  elders.  If  at  this  period  parents  do  not  maintain  close  sym- 
pathetic and  confidential  relations  with  them,  there  often  result 
alienation  of  the  children  and  loss  of  control  by  the  parents. 

14.  During  the  entire  adolescent  period,  in  addition  to  the  indirect 
moral  training  through  literature,  as  suggested  above,  there  should 
be  systematic  instruction  in  practical  ethics,  of  which  the  ethics  of 
the  sex  relation  should  form  a  natural  and  integral  part. 

15.  During  the  later  period  of  adolescence,  that  is,  from  the  age 
of  about  16  to  complete  maturity,  there  should  be  given,  in  addition 
to  the  foregoing,  more  thorough  instruction  in  heredity  and  the 
bearing  of  sexual  morality  and  immorality  on  future  generations, 
and  special  instruction  as  to  the  character  and  the  dangers  of  venereal 
diseases.  While  in  individual  cases  such  instruction  is  sometimes 
needed  earlier  and  should  be  given  privately,  the  general  presenta- 
tion of  the  subject  should  be  reserved  until  later  adolescence,  on  the 
general  principle  that  any  particular  phase  of  sex  instruction  should 
be  given  only  when  it  is  needed  to  protect  from  real  harm. 

16.  It  is  not  desirable  that  there  should  be  specially  set  lessons  in 
sex  instruction  in  schools,  but  such  instruction,  in  all  but  exceptional 
cases,  should  form  a  natural  part  of  the  course  in  nature  study, 
biology,  hygiene,  and  ethics. 

17.  All  instruction  in  reproduction  in  plants  and  in  animals  below 
mammals  can  be  given  in  coeducational  classes.  Instruction  in  re- 
production in  mammals  may  best  be  given  in  separate  classes;  and 
instruction  in  human  reproduction  should  always  be  given  in  sepa- 
rate classes,  and  each  class  should  be  taught  by  a  teacher  ot  its  own 
sex. 

18.  If  certain  pupils  need  instruction  beyond  the  needs  of  the  class 
as  a  whole,  such  instruction  should  in  all  cases  be  given  privately. 
The  extent  to  which  general  instruction  in  human  reproduction  and 
sexual  morality  may  with  advantage  be  given  in  class  instead  of  pri- 
vately depends  so  much  on  the  character  and  maturity  of  the  class 
and  on  the  personality  of  the  teacher  that  no  general  rule  can  be 
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laid  down.     It  must  be  left  largely  to  the  tact  and  judgment  of  the 
teacher. 

19.  While  sex  instruction  in  human  life  should  not  be  attempted 
by  all  teachers  but  should  be  given  by  those  who  have  special  quali- 
fication for  it,  both  personal  and  academic,  it  is  not  desirable  that  any 
teacher  should  make  a  specialty  of  this  type  of  instruction  and  of  no 
other.  We  do  not  want  "  sex  specialists  "  any  more  than  we  want 
special  courses  in  sex  instruction  detached  from  the  courses  in  science 
and  ethics,  of  which  they  naturally  form  an  integral  part.  All  that 
should  be  demanded  of  such  a  teacher  is  that  he  should  have  a  thor- 
ough and  accurate  knowledge  of  the  scientific  facts  involved  and 
possess  the  personal  qualities  and  the  teaching  tact  and  skill  neces- 
sary for  effectively  presenting  the  subject.  Other  things  being  equal, 
it  is  better  that  one  of  the  regular  corps  of  teachers  in  the  elementary 
schools,  whom  the  pupils  personally  know  and  who  has  a  firm  moral 
hold  on  them,  should  give  this  instruction,  rather  than  that  a  spe- 
cialist, who  is  a  stranger,  should  come  in  and  be  known  to  the  pupils 
as  the  teacher  of  this  subject  alone.  In  secondary  schools  and  in 
colleges  such  instruction  would  naturally  be  given  by  the  teachers  of 
biology,  of  hygiene,  and  of  ethics. 

20.  In  order  that  some  teachers  possessing  the  necessary  personal 
qualifications  may  be  trained  to  give  this  instruction,  and  in  order 
that  all  teachers  may  have  such  general  knowledge  of  it  as  to  be  in 
intelligent  sympathy  with  special  teachers  and  lend  them  their  sup- 
port, all  normal  schools  and  all  departments  of  education  in  colleges 
and  universities  should  provide  the  necessary  courses  to  meet  this 
need. 

21.  As  many  pupils  do  not  enter  a  secondary  school,  or  even  com- 
plete the  course  in  the  elementary  schools,  it  is  essential  that  sex 
instruction  be  given  in  the  regular  evening  schools  which  such  pupils 
now  generally  attended  in  most  cities  of  the  country.  Such  instruc- 
tion in  evening  schools,  because  of  the  shortness  of  the  term  of  such 
schools,  may  profitably  emphasize  the  human  and  most  vital  aspects 
of  the  subject  somewhat  at  the  expense  of  its  broader  biological 
treatment.  It  is  essential  that  such  instruction  cover  the  topics  of 
most  vital  importance  to  the  pupil,  and  not  stop  short  of  that  by 
devoting  too  much  of  the  limited  time  to  more  or  less  preliminary 
topics.  It  is  needless  to  add  that  for  purposes  of  this  instruction 
students  must  be  classified  according  to  age  and  not  according  to 
general  scholarship. 

22.  As  parents  should  naturally  give  much  of  this  instruction  to 
their  own  children,  and  as  comparatively  few  of  them  are  qualified 
to  give  it,  systematic  courses  of  lectures  should  be  provided  for  them 
at  public  expense. 
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22.  Courses  in  sex  instruction,  carefully  adapted  to  the  age  of 
those  taught,  should  be  organized  in  Young  Men's  Christian  Asso- 
ciations and  in  various  types  of  boys'  clubs;  such  classes  have  in 
fact  been  formed  in  many  such  associations  and  clubs. 

In  conclusion,  your  committee  would  emphasize  the  necessity  of 
good  judgment  and  tact  in  introducing  sex  instruction  into  schools. 
It  should  not  be  introduced  prematurely,  but  only  so  fast  as  teachers 
can  be  found  or  trained  who  are  competent  to  give  it,  and  so  fast 
as  public  sentiment  will  support  it.  On  the  other  hand,  undue  weight 
must  not  be  given  to  the  difficulties,  even  under  present  conditions, 
attending  such  instruction,  inasmuch  as  even  occasional  mistakes  will 
do  far  less  harm  than  allowing  children  to  continue  to  gain  this 
knowledge,  as  many  of  them  now  do,  from  impure  sources,  which  in- 
duces in  them  an  attitude  of  mind  toward  the  subject  that  makes  it 
extremely  difficult  to  give  them  later  the  best  instruction.  In  not  a 
few  such  cases  subsequent  sound  teaching  is  practically  fruitless. 

Respectfully  submitted. 

Thomas  M.  Balliet, 
Maurice  E.   Bigelow, 
Prince  A.  Morrow, 

Committee. 


SOME    SOCIAL    APPLICATIONS    OF    MODERN    PRINCIPLES   OF 

HEBEDITY. 

Dr.  Charles  B.  Davenport,  Carnegie  Institution  of  Washington,  Cold  Spring 

Harbor,  N.  Y. 

The  modem  studies  in  heredity  have  made  that  science  relatively 
simple.  In  the  first  place,  no  trait,  as  we  know  it  in  the  body,  is  in- 
herited, but  some  thing  or  things  in  the  germ  cells  that  stand  for  it 
and,  under  appropriate  conditions,  will  develop  into  it.  The  de- 
terminers only  of  traits  are  inherited.  Secondly,  strictly  we  do  not 
inherit  from  our  parents ;  but  parent  and  child  get  their  determiners 
from  the  same  germ  plasm,  just  as  two  successive  leaves  of  a  tree  are 
derived  from  the  same  substance  of  the  growing  tip.  Sexual  re- 
production complicates  the  comparison;  the  son  is  a  younger  half- 
brother  to  his  father  by  a  different  mother.  Thirdly,  many  traits,  as 
we  know  them,  are  composed  of  from  several  to  many  unit  char- 
acters, each  of  which  is  due  either  to  the  presence  of  a  determiner, 
or  to  its  absence.  Thus  the  pigmentation  of  the  full-blooded  West 
Coast  African  negro  is  due  to  four  determiners.  But  the  long  hair 
of  Angora  sheep,  rabbits,  and  so  forth,  is  due  to  the  absence  of  that 
determiner  which  early  stops  the  growth  of  the  hair.  So  brown  eyes 
are  due  to  a  determiner  for  iris  pigmentation,  but  blue  eyes  are  due  to 
the  absence  of  such  a  determiner,  so  that  the  normal  blue  background 
of  the  eye  remains  exposed. 
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When  the  germ  cells  of  both  parents  carry  the  determiner  for  a 
character  then  in  the  fertilized  egg  (and  the  child  that  develops  from 
it)  the  determiner  for  that  character  will  be  double,  and  every  germ 
cell  carried  by  that  child  at  maturity  will  have  a  determiner  for 
the  character.  But  if,  on  the  other  hand,  one  parent  only  has  the 
determiner  for  a  given  character  while  the  other  lacks  it,  then  the 
child  will  have  only  a  single  determiner  for  the  given  character, 
and  on  maturing  only  half  of  the  ripe  germ  cells  will  contain  the 
determiner  in  question.  Now,  if  in  each  parent  only  every  other 
germ  cell  has  the  given  determiner,  and  if  the  union  of  germ  cells 
takes  place  at  random,  then  in  four  haphazard  unions  the  two  uniting 
germ  cells  will  bring  to  the  zygote  two  determiners  in  one  case,  only 
one  determiner  in  two  cases,  and  no  determiner  at  all  in  one  case. 
In  three  children  the  trait  will  usually  appear,  but  weak  in  two  of  the 
three,  and  it  will  not  appear  at  all  in  the  remaining  case. 

The  determiner  is  not  the  character.  In  order  to  become  such,  it 
must  develop.  And  the  course  of  its  development  is  determined  by 
external  as  well  as  internal  factors.  This  is  where  enviromnent 
plays  a  part  to  provide  the  best  conditions  for  the  development  of 
embryonic  traits. 

So  much  for  the  principles  of  heredity;  now  for  their  social  ap- 
plications. The  social  applications  depend  on  the  fact  that  many  of 
the  physical  and  mental  traits  of  man,  all  of  which  have  an  heredi- 
tary basis,  have  a  social  significance.  Whether  a  man  has  straight 
hair  or  curly  probably  has  no  such  significance ;  whether  he  is  tall  or 
short  has  some ;  whether  he  is  deaf  or  not,  still  more ;  whether  capable 
of  self-control  in  various  respects  or  not,  still  more.  Now  these 
socially  important  traits  the  man  has  "through  heredity";  and,  by 
virtue  of  the  same  principle,  his  descendants  may,  under  certain  cir- 
cumstances will,  have  them  also.  Persons  with  socially  desirable  traits 
belong  to  strains  which,  by  appropriate  and  fecund  matings,  are 
continued  through  the  generations,  and  yield  valuable  progeny. 
Persons  with  socially  undesirable  traits  belong  to  strains  which,  by 
certain  matings,  if  fecund,  are  continued  through  the  generations 
and  yield  socially  harmful  progeny.  Social  progress  is  largely,  if 
not  chiefly,  due  to  socially  proper  and  fecund  matings.  Social  de- 
cline is  largely,  if  not  chiefly,  due  to  socially  undesirable  fecund 
matings.  Just  because  society  has  abandoned  the  control  of  matings 
but  still  maintains  its  right  to  control  conditions  of  nurture  of  the 
individual,  society  is  trying  to  deceive  itself  into  the  belief  that  im- 
proved nurture  can  take  the  place  of  deficiencies  in  breeding.  And  so 
this  congress  meets  this  week,  largely  inspired  by  this  confidence. 
Vain  hope!     You  may  paint  out  the  leopard's  spots,  but  her  cubs 
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will  have  them  just  the  same.  And,  while  you  are  reducing  the  death 
rate  from  tuberculosis  in  this  generation,  you  are  spoiling  nature's 
beneficent  work  of  the  past,  so  that,  after  man  has  finished  with  his 
meddlesome  interference,  she  will  have  to  do  it  all  over  again.  For 
the  high  death  rate  from  tuberculosis  in  the  early  years  of  New  Eng- 
land had  left  the  old  stock  a  highly  resistant  race.  But  now  we  are 
saving  those  with  the  consumptive  diathesis  to  use  as  breeders  of  the 
next  generation.  You  may  listen  to  the  student  of  heredity  or  not; 
but  he  tells  you,  without  a  shade  of  hesitation,  that  permanent  social 
improvement  is  got  only  by  better  breeding. 

So  much  in  general.  Let  us  now  consider  what  is  known  about  the 
sorts  of  matings  that  are  responsible  for  certain  socially  undesirable 
progeny,  for  our  information  is  becoming  precise  on  this  subject. 
Let  us  consider  feeble-mindedness,  epilepsy,  insanity,  criminality, 
prostitution. 

Feeble-mindedness  is  a  purely  social  term.  The  feeble-minded  are 
socially  inadequate.  It  takes  a  lot  of  time  and  money  to  care  for 
them,  since  they  can  not  properly  take  care  of  themselves ;  the  period 
of  infancy  is  prolonged  throughout  life.  There  are  different  types 
of  feeble-mindedness.  But  if  the  clear  cases  of  imbecility  are  alone 
taken — cases  of  general  failure  of  mental  development — ^then  the  fol- 
lowing rule  seems  to  hold:  If  both  parents  lack  the  determiner  or 
determiners  for  complete  mental  development,  then  all  of  the  children 
will  lack  them.  It  might  seem,  a  priori,  improbable  that  such  a  mat- 
ing would  take  place.  But,  on  the  contrary,  it  is  the  usual  thing.  It 
is  the  half-witted  farm  hand  who  goes  to  the  poorhouse  and  asks  the 
superintendent  to  let  him  have  a  certain  imbecile  girl  to  marry ;  and 
not  infrequently  the  superintendent  thinks  he  has  done  the  town  a 
service  by  relieving  it  of  the  expense  of  maintaining  the  girl.  He  has, 
however,  really  started  the  pair  to  breeding  imbeciles  for  his  suc- 
cessor to  take  care  of,  and  his  successor  will  ask  the  town  to  make  a 
large  addition  to  the  poorhouse  and  to  the  budget  for  maintenance. 

Epilepsy  is  due  to  a  brain  defect  that  allies  it  to  imbecility.  Two 
epileptic  parents  have  only  epileptic  or  feeble-minded  or  otherwise 
neurotic,  offspring.  Twenty-seven  matings  of  this  sort,  or  of  epilep- 
tics and  the  feeble-minded,  have,  in  the  studies  so  far  made  at  Skill- 
man,  N.  J.,  yielded  43  epileptics,  58  feeble-minded,  1  insane,  2  mi- 
grainous, 8  neurotic,  and  none  nervously  normal.  These  conditions, 
as  is  well  known,  are  not  curable.  The  number  of  permanently  neuro- 
pathic offspring  of  such  matings  more  than  doubled  in  one  genera- 
tion. 

Insanity  is  another  social  term.  The  types  that  have  been  best 
studied  from  the  point  of  view  of  family  history  are  the  "  functional  " 
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ones.  These  types — the  manic  depressive  and  dementia  precox — ^are 
probably  the  socially  most  important,  as  violence  and  delusions  of 
persecution  are  most  apt  to  appear  in  them.  Two  insane  parents 
of  these  types  have  only  insane  offspring.  There  is  something  lack- 
ing in  the  germ  plasm  that  is  required  for  neural  strength.  To  stop 
the  stream  of  the  functional  insane,  stop  breeding  them. 

Crime  is  another  social  term.  The  elements  that  go  to  make  a  per- 
son do  "  criminally  "  antisocial  acts  have  not  yet  been  analyzed,  but, 
so  far  as  the  subject  has  been  studied,  it  seems  probable  that  in  many 
cases  there  is  an  absence  of  inhibitors  in  both  parental  germ  plasms, 
and  that  this  defect  is  bred. 

Prostitution  is  usually  ascribed  solely  to  extrinsic  factors,  e.  g., 
to  wages  insufficient  to  maintain  the  body.  Evidence  is  accumulat- 
ing to  show  that  the  primary  factor  is  an  inherited  predisposition 
toward  an  exceptionally  active  sexual  life.  The  mercenary  return  is 
a  not  unwelcome  accompaniment,  and  serves  as  the  excuse  sufficient 
to  hide  from  the  unanalytical  inquirer  the  true  weakness  of  the 
delinquent.  In  this  antisocial  conduct,  such  studies  as  I  have  been 
able  to  make,  tend  to  the  conclusion  that  the  heightened  licentiousness 
is  favored  by  an  additional  germinal  determiner  that  less  licentious 
persons  do  not  have.  Of  350  girls,  there  was  but  1  in  this  life  for 
economic  reasons. 

It  will  be  seen,  from  the  foregoing  illustrations,  that  the  hereditary 
basis  of  some  social  traits  is  absence  of  a  corresponding  determiner 
in  the  germ  plasm ;  while,  in  other  cases,  it  is  the  presence  of  an  extra 
undesirable  determiner.  The  social  difference  of  these  two  classes 
of  traits  is  very  great.  Thus,  persons  with  positive  antisocial  traits 
will  transmit  this  condition  to  half  of  their  progeny ;  and  they  ought 
not  to  have  children.  But  most  of  the  antisocial  conditions  are  due 
to  the  absence  of  a  determiner.  A  person  whose  germ  cells  carry 
the  defect  may  or  may  not  know  it ;  for,  if  he  be  simplex,  he  will  ap- 
pear normal  even  while  carrying  defective  germ  cells.  Only  if  he 
lack  the  determiner  altogether  will  he  appear  defective.  No  doubt  it 
were  better  for  the  race  that  a  grossly  defective  person  should  not 
many;  but,  if  he  marries,  let  him  marry  into  a  strain  that  has  not 
the  defect.  Then  his  children  will  not  show  the  defect,  though  their 
germ  cells  carry  it.  As  for  the  imbecile,  he  will  not  be  controlled  in 
his  mating  by  reason  or  law  and,  so  long  as  he  is  at  liberty,  he  will 
have  children  by  imbeciles  of  the  opposite  sex.  The  only  way  to  stop 
the  reproduction  of  imbeciles  is  to  sterilize  or  segregate  them;  the 
latter,  though  more  expensive,  is  the  more  thoroughgoing.  Thus, 
and  thus  only,  may  society,  now  that  it  has  entered  on  the  policy  of 
protecting  the  imbecile,  protect  itself  from  being  Swamped  by  the 
differential  fecundity  of  the  unfit. 
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Thus  we  see  that  the  heavy  expense  society  is  under  in  caring  for 
the  socially  inadequate  is  a  consequence  of  bad  breeding.  Is  it  not 
time  that  society  undertook  to  educate  the  normal  young  as  to  proper 
marriage  selection,  and  to  restrain  the  neuropathic  young  from  re- 
production ?  If  this  is  done,  the  work  of  hygiene  will  be  simplified, 
and  the  present  menace  that  hygiene  offers  to  the  race  will  be 
diminished. 


AN"  OUTLINE  PROGRAM  OF  PRACTICAL  EUGENICS. 

C.  W.  Saleeby,  M.  D.,  F.  R.  S.  Edinburgh. 

Eugenics,  or  good  breeding,  was  conceived  and  named  by  my 
master,  the  late  Sir  Francis  Galton,  as  increased  fertility  of  superior 
stocks.  Modern  research,  above  all  in  genetics,  based  upon  the  work 
of  Mendel,  which  was  unknown  when  Galton  began  his  work,  has 
taught  us  the  immense  difficulty  of  Galtonian  eugenics,  the  doubt- 
fulness of  its  assumptions  as  to  stocks,  and  the  necessity  for  analysis 
of  individuals,  even  within  a  given  family,  as  in  the  case  of  Mendel's 
peas,  for  brothers  and  sisters  may  be  as  un  "  like  as  two  peas  "  were 
found  to  be  by  Mendel. 

Modern  biology,  also,  qualifies  our  theory  of  "natural  selection," 
which  meant  so  much  to  the  nineteenth  century.  In  any  case,  it  is 
an  abominable  and  contemptible  pervision  of  Darwinism  to  call  the 
action  of  the  slum  and  the  public  house  "  natural  selection."  The 
slum  and  the  public  house  are  not  natural.  Eugenics  must  beware 
of  those  who  would  thus  mislead  its  young  steps. 

When  we  come  to  practice,  the  following  necessities  seem  clear: 
Every  new  life,  from  conception,  should  have  proper  nurture ;  worthy 
parenthood  should  be  encouraged,  unworthy  parenthood  discouraged ; 
and  worthy  individuals  should  be  protected  from  the  racial  poisons 
which  would  make  them  parentally  unworthy. 

Hence  I  formulate  the  following: 

A.  Prvmary  or  natural  eugenics. —  (1)  Positive — the  encourage- 
ment of  worthy  parenthood.  (2)  Negative — the  discouragement  of 
unworthy  parenthood.  (3)  Preventive — the  exclusion  of  the  "racial 
poisons,"  by  which  I  mean  alcohol,  lead,  syphilis,  and  any  other 
agents  that  may  hereafter  be  proved  to  damage  the  germ  plasm. 

B.  Secondary  or  nurtural  eugenics. — The  provision  of  a  right  en- 
vironment for  the  new  life  from  conception  onward. 

All  the  rest  is  the  application  of  the  foregoing.  I  would  only  note, 
under  positive  eugenics,  that  we  must  practice,  above  all,  education, 
for  parenthood ;  under  negative  eugenics,  that  the  feeble-minded  are 
the  chief  part  of  this  problem,  immensely  simplified  for  us  by  the 
recent  work  of  the  American  Eugenics  Record  Office;    under  pre- 
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ventive  eugenics,  that  the  blast ophthoria  or  germ  damage  produced 
by  alcohol  has  now  been  microscopically  demonstrated;  and  as  re- 
gards nurture,  that  it  must  begin  at  the  beginning,  which  means  the 
care  of  expectant  motherhood  as  never  yet  in  history  outside  the 
ranks  of  Judaism. 


STATUS  PRAESENS   OF   THE  PROSTITUTION   QUESTION. 

Howard  A.  Kelly,  M.  D.,  Professor  of  Gynecology,  Johns  Hopkins  Hospital. 

Baltimore,  Md. 

I.    ALL  THE  NECESSARY  INVESTIGATIONS  HAVE  BEEN  MADE. 

Prostitution  is  the  burning  question  of  this,  as  it  has  been  of  every 
preceding,  age.  In  planning  to  attack  this  great  plague  by  modern 
methods,  we  have  done  right  to  spend  much  time  in  thoroughgoing 
preliminary  investigations  prefatory  to  any  strategic  movement  with 
a  view  of  abating  or  abolishing  existing  conditions.  The  results  ap- 
pear in  several  excellent  reports  from  New  York,  Chicago,  Portland, 
Oreg.,  and  Minneapolis,  while  some  nine  other  cities  are  at  present 
making  investigations.  The  interest  in  the  prostitution  question  is, 
then,  manifestly  nation  wide,  and  you  can  scarcely  find  any  intel- 
ligent person  who  has  not  been  thinking  about  it  and  who  is  not 
seeking  information  and  advice. 

The  investigations  show  that  the  conditions  here,  in  Europe,  and 
everywhere  are  pretty  much  the  same,  varying  slightly  with  local 
conditions  and  the  varying  corruptibility  of  the  police  force  coupled 
with  indifference  or  cooperation  of  the  judiciary. 

The  evidence  is  incontrovertible,  and  wherever  prostitution  is  tol- 
erated there  is  national  decadence.  In  my  opinion,  we  have  but 
little  to  expect  from  further  investigations,  which  can  furnish  data 
of  value  only  to  those  who  are  dealing  with  local  questions  and  de- 
manding facts  to  go  upon.  No  worker  in  the  field  expects,  I  am  safe 
in  saying,  that  any  new  discoveries  will  be  made  or  any  material 
change  in  the  problem  result  from  more  committee  work  outside  of 
the  as  yet  undetermined  educational  problem. 

Investigation  has  shown  us  that  the  cost  of  immorality  to  the 
country  at  large  constitutes  an  enormous  waste  of  hundreds  of  mil- 
lions of  dollars,  added  to  the  combined  totals  of  our  appalling  national 
liquor  and  tobacco  bills.  But  investigations  can  not  reveal  or  tabu- 
late, or  even  faintly  suggest,  the  infinite  loss  in  the  incalculable  sum 
of  human  suffering,  sorrow,  misery,  degradation,  disappointed  hopes, 
family  tragedies;  it  can  not  sum  up  the  wrecked  lives  of  several 
millions  of  men  and  women  and  children  nor  the  enormous  and 
increasing  sterility,  which  alone  is  alarming  from  the  standpoint  of 
national  conservation. 
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Numerous  investigators  have  shown  that  among  the  costs  of  a  tol- 
erated prostitution  we  have  to  reckon  from  TO  to  80  per  cent  of  all 
the  blindness  which  begins  in  early  childhood. 

The  extreme  contagiousness  of  gonorrhea  has  been  shown  in  a 
generation  extending  from  Max  Sanger's  work,  in  the  eighties,  down 
to  the  investigations  made  in  the  Hebrew  asylum,  of  New  York,  in 
1896,  where  65  cases  of  infection  in  children  were  traceable  to  one 
source. 

We  see  "  syphilis  representing  the  most  potent  factor  in  the  degen- 
eration of  the  race,  absolutely  extinguishing  the  productivity  of 
certain  families." 

We  know  that  "  the  portion  of  nonpremeditated  childless  mar- 
riages due  to  the  husband's  incapacity  from  gonorrhea  varies  from 
17  to  25  per  cent  and  that  75  per  cent  of  sterility  in  married  life 
is  not  of  choice,  but  is  due  to  the  incapacity  of  the  husband." 
(Morrow.) 

The  relative  frequence  of  these  diseases,  the  concomitants  of  illicit 
intercourse,  in  a  single  city  (New  York)  was  found  by  the  com- 
mittee of  seven  appointed  by  the  Medical  Society  of  the  County  of 
New  York  in  1901  to  be:  New  cases  of  gonorrhea  and  syphilis, 
243,000;  old  and  new  cases  together,  800,000.  That  is  to  say,  that 
about  one  in  every  five  persons  in  the  community  are  infected.  As 
a  matter  of  fact,  the  exact  figures  are  immaterial,  for  we  could  not 
appreciate  the  awfulness  of  the  evil  if  it  were  only  one-tenth  the 
amount.  We  now  know  certainly  what  was  only  suspected  a  genera- 
tion ago,  namely,  that  most  of  the  locomotor  ataxias  are  due  to 
syphilis  (90  per  cent  in  all  cases)  and  that  a  large  percentage  of  all 
insanity  is  attributable  to  this  cause,  as  well  as  a  long  list  of  apoplexies 
and  paralyses. 

Investigation  has  shown  that  the  overwhelming  percentage  of 
cases  of  syphilis  and  gonorrhea  (74  per  cent),  as  observed  in  several 
dispensaries  and  in  private  practice,  is  due  to  the  public  prostitute. 
(Bierhoff.) 

We  are  also  aware  that  houses  of  prostitution  are  everywhere  asso- 
ciated sooner  or  later  with  the  utmost  official  corruption;  that  offi- 
cers of  the  law,  doctors,  and  politicians,  as  well  as  the  manufacturers 
of  distilled  and  malt  liquors,  make  enormous  profits  from  the  traffic. 
(Brussels,  Vienna,  New  York,  and  elsewhere.) 

As  a  fair  sample  of  the  debauchery  of  the  medical  profession  en- 
tailed, I  hold  in  my  hand  several  cards  which  came  into  my  posses- 
sion to-day,  signed  by  a  doctor  living  on  East  Baltimore  Street,  in 
Baltimore,  which  certify  that  the  prostitute  named  on  the  card  "  is 
clean  and  free  from  disease."  The  method  by  which  this  doctor 
arrives  at  his  scientific  conclusion  is  to  enter  the  prostitute's  room, 
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sign  a  card,  stick  it  in  the  corner  of  the  mirror  frame,  and  collect  a 
dollar  from  the  inmate ;  no  inspection ;  no  microscope ;  one  considera- 
tion, and  that  one  paramount,  the  dollar. 

"We  know  also  that  the  profits  from  commercialized  vice  are  so 
colossal,  and  willing  women  victims  so  scarce,  that  the  bawdyhouse 
keepers,  pimps,  saloons,  and  often  the  police  themselves,  conspire  to 
decoy  innocent  girls,  by  marriage  or  on  other  plausible  pretext,  to 
ravish  them  under  intoxication,  to  beat  and  bruise  them,  often  to 
batter  them  into  insensibility,  and  sometimes  to  kill  them,  without 
heeding  the  screams  of  terror  and  of  outraged  virtue,  without  pity 
for  the  tears  of  these  helpless,  unprotected  children.  By  these  meas- 
ures they  seek  to  force  them  into  a  life  of  common  prostitution  and 
a  willingness  to  receive  the  visits  of  any  number  of  men  a  night, 
irrespective  of  their  physical  or  personal  condition,  of  filth  or  disease. 
And  beyond,  even  beyond  this,  are  depths  of  degradation  into  which 
many  are  dragged,  at  which  I  can  not  even  hint.  (See  Jane  Addams's 
"New  Conscience  and  an  Ancient  Evil";  Clifford  Roe's  "Panders 
and  Their  "White  Slaves  ";  and  Kauffman's  "  The  House  of  Bondage.") 

We  know,  and  we  need  no  added  proofs  to  demonstrate  the  fact, 
that  there  exists  a  vast  army  of  vile  creatures,  called  pimps,  panders, 
and  macks,  the  most  degraded  of  all  human  beings,  who  enslave  and 
then  fatten  on  the  lifeblood  of  their  helpless  girl  victims;  girls  who, 
after  a  few  short  years  of  sexual  debaucheiy,  drunkenness,  and  drug 
intoxication,  are  dumped  on  to  the  street  to  drop  yet  lower  or  to  be 
gathered  into  almshouses  or  hospitals  to  die.  The  average  prostitute 
is  variously  estimated  as  living  from  five  to  seven  years. 

We  know  by  indisputable  facts  that  wherever  prostitution  is 
allowed  to  go  on  unchecked  we  must  reckon  as  an  offshoot  upon  a 
definite  percentage  of  disgusting  depravity  of  other  sorts,  such  as 
the  abuse  of  man  with  man  (sodomy)  ;  men  of  this  character  can 
even  be  found  soliciting  in  the  streets  of  our  large  cities.  We  have 
but  recently  caught  a  number  in  Baltimore. 

We  know  well  that,  as  a  regular  offshoot  from  tolerated  vice,  in 
every  community  in  our  land  a  definite,  ascertainable  percentage  of 
little  children  are  violently  taken — snatched  sometimes  from  the  very 
cradle  itself,  the  shelter  of  harmless  innocence — and  ravished  and 
infected  with  either  syphilis  or  gonorrhea,  or  both. 

Dr.  Flora  Pollack,  in  my  clinic  at  the  Johns  Hopkins  Hospital, 
has  had  over  200  such  cases,  and  reckons  about  500  of  these  little 
victims  yearly  for  the  city  of  Baltimore,  with  an  added  500  for  the 
State  of  Maryland  at  large.  The  Chicago  Vice  Commission  reports 
that,  during  a  period  of  27  months,  600  infected  children  under  12 
went  through  the  wards  of  one  hospital  (Cook  County),  of  whom 
60  per  rent  had  been  innocently  infected.  20  per  cent  had  inherited 
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disease,  and  25  per  cent  were  the  victims  of  assault ;  15  per  cent  had 
syphilis,  and  85  per  cent  gonorrhea.  Who  can  pretend  to  even  the 
faintest  realization  of  the  sorrow,  suffering,  and  degradation  involved 
in  these  bare  statements  ? 

We  know  the  world  in  which  we  live  in  a  new  way  within  the  last 
30  years,  and  the  greatest  discovery,  most  potent  for  our  weal  or 
woe,  which  we  have  made  has  been  the  recognition  of  the  fact  that 
it  is  only  in  Christian  countries  that  women  are  duly  honored  and 
children  cherished.  "Wherever  the  prostitute  flourishes  and  women 
are  in  any  degree  the  slaves  or  tools  of  man  there  Christianity  is  nomi- 
nal, and  there  is  a  drop  toward  the  level  of  the  unspeakable  degrada- 
tion of  China,  of  India,  or  Arabia,  and  of  Africa.  It  is  a  fixed  law 
that  the  more  we  exalt  our  women,  the  more  we  advance  in  the  arts 
of  true  civilization. 

It  seems  almost  absurd  to  have  to  formulate  so  palpable  a  truth, 
so  evidently  is  the  woman,  as  the  Bible  has  declared,  of  One  flesh  with 
her  husband,  and  how  can  a  man  abuse  his  own  flesh  and  not  suffer 
for  it?    Yet  this  is  the  great  folly  of  the  ages. 

In  view  of  all  these  well-known,  awful  facts  thus  barely  outlined 
the  statistical  side  of  this  question  may  indeed  be  said  to  have  been 
well  worked  out,  and  I  confidently  aver  that  it  is  but  a  waste  of  labor 
to  adduce  further  data.  I,  therefore,  request  that  our  various  social 
and  hygienic  societies  will  discourage  further  efforts  on  these  lines 
as  wasted  time,  and  not  likely  to  prove  of  more  than  local  interest. 

II.   CAUSES   OF   PROSTITUTION   AND  ITS  DISEASES. 

Knowing  all  these  facts,  the  next  logical  step  was  to  discover  the 
causes  of  modern  prostitution  and  its  associated  diseases.  This  side 
of  the  question  has  also  been  worked  out  and  with  the  same  degree 
of  satisfying  definiteness.  The  various  causes  are  now  so  well 
known  that  I  will  only  state  broadly  and  categorically  some  of  the 
conclusions — what  are  and  what  are  not  causes. 

First  of  all,  prostitution,  as  it  exists  in  our  midst,  does  not  spring 
from  a  natural  proneness  of  women  toward  vice.  The  prostitute  her- 
self, however  degraded  she  may  become  after  she  has  taken  the 
initial  steps,  is  a  product  and  not  a  cause  of  anything,  except  in  so 
far  as  she  transmits  contagious  diseases  grafted  on  her  person  by 
prostitute  men;  nor  is  the  despised  pimp  the  real  cause  of  the  pros- 
titute, however  justly  punished  when  plying  his  damnable  traffic; 
nor  yet  again  is  the  madam,  nor  are  the  police  officers  who  tolerate 
the  houses  and  graft  on  the  inmates  and  on  the  streetwalkers,  though 
they  must  bear  their  share  of  blame  for  malfeasance. 

We  draw  nearer  to  the  true  source  when  Ave  discover  that  many 
girls  are  driven  to  a  life  of  shame  by  the  low  wages  paid  in  some 
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department  stores  and  in  many  factories.  The  blame,  the  cause  of 
all  causes,  the  causa  causans,  lies  wholly  on  the  shoulders  of  the 
indifferent  public,  upon  our  churches  and  our  religious  professors, 
whose  age-long  ignorance  of  the  facts  is  but  added  proof  of  neglected 
opportunities  and  of  guilt.  The  guilt  springs  from  the  complete 
separation  and  loss  of  community  of  interests  of  rich  and  poor,  from 
divisions  of  society  into  classes  without  mutual  interests;  classes 
which  tend  rather  to  live  in  armed  camps,  ever  ready  for  fratricidal 
hostilities.  I  believe  that  the  sins  of  omission  of  the  wealthy,  the 
educated,  and  the  leisure  classes  are  greater  than  all  the  sins  of 
commission  cited  above. 

"  Dr.  Kelly,"  said  a  charming  woman  to  me  the  other  day  in 
Detroit,  "  I  can  hardly  believe  such  awful  things  are  true.  It  is 
worse  than  anything  I  ever  heard  of."  "  Yes,"  I  commented  inau- 
dibly,  "  there  is  one  thing  far  worse,  and  that  is  the  indifference  of 
our  people  and  of  our  churches." 

In  immorality  and  its  necessary  concomitant,  disease,  the  poor  man 
takes  poetic  justic  on  the  rich  by  infecting  his  son  and  rendering  him 
childless,  so  that  in  a  generation  or  two  the  poor  man  steps  into  the 
rich  man's  property,  too  soon,  in  his  own  turn,  to  pay  a  like  penalty 
to  the  poor  of  his  own  day. 

We  are  reaping  the  harvest  of  the  distressing  social  surroundings 
of  the  disinherited  poor,  robbed  of  their  inalienable  birthright  to 
an  opportunity  to  make  an  honest  living,  to  live  a  good  life  happily 
in  healthy  homes,  to  enjoy  a  daily  modicum  of  recreation,  and  to 
provide  comfortably  for  the  necessities  of  age.  These  causes  lie  in 
the  injustice  of  our  industrial  conditions,  in  many  of  our  sweatshops, 
and  in  our  stores  and  factories,  where  the  faces  of  the  poor  are  ground 
off  by  the  rich.  They  lie  in  housing  conditions,  b}''  which  we  rob  the 
poor  of  all  privacy  and  make  cleanliness  impossible.  In  the  tene- 
ments and  the  alleys  they  cry  in  vain  for  air,  for  light,  for  water,  and 
for  provisions  for  decency  and  privacy  in  attending  to  the  necessary 
functions  of  the  bod3^  Need  we  look  further  and  consider  our 
filthy  streets,  the  small  courts,  and  poor  little  tots  driven  to  get 
exercise  and  play  their  games  in  our  dirty,  dusty,  asphalt  highways, 
in  absence  of  proper  playgrounds ;  shall  we  follow  them  as  they  grow 
up  but  gravitate  down  to  the  low  amusements  provided  to  harvest 
their  nickels,  to  the  saloons,  the  dance  halls,  and  the  Sunday  parks 
outside  the  city,  and  then  down  into  a  life  of  crime  or  immorality? 
Let  me  insist  here  also  that,  unless  new  causes  are  found,  our  time  is 
misspent  in  going  deeper  into  the  causative  side  of  this  great  prac- 
tical question.  We  surely  have  but  one  reason  for  wanting  to  know 
the  causes  of  prostitution,  and  that  is  to  discover  the  right  lines  for 
intelligent,  aggressive  action.  Inasmuch,  tlierefore,  as  we  do  no^v 
know  the  various  causes,  the  next  logical  step  is  manifest. 
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III.   THE  TREATMENT  OF  PROSTITUTION  IS  A  LIFE  WORK  ON  THE  FOLLOWING 

LINES. 

The  problem  has  been  approached  in  two  ways : 

(a)  PVom  the  standpoint  of  the  diseases  which  invariably  accom- 
pany prostitution,  and  the  effort  to  wipe  them  out. 

(b)  From  the  standpoint  of  the  immorality  involved  in  the  promis- 
cuity of  the  sexes ;  that  is,  the  moral  or  the  ethical  side. 

If  I  read  the  signs  of  the  times  aright,  there  is  a  tendency  in  some 
parts  of  the  world,  which  is  even  national,  to  deal  solely  with  the 
question  of  the  destructive  diseases  allied  to  prostitution  as  its  very 
hall  marks,  neglecting  the  moral  aspect  as  something  personal  and 
impossible  to  reach.  The  tacit  assumption  seems  to  be  that  if  only 
the  diseases  can  be  eliminated,  the  question  may  then  be  considered  as 
settled.  My  absolute  and  unalterable  conviction  is  that,  in  one 
sense  (let  me  not  be  misunderstood),  the  diseases  are  a  boon,  in  that 
they  have  at  last  compelled  us  to  rivet  our  attention  upon  this 
unwelcome  subject.  I  believe  that  if  we  could  in  an  instant  eradicate 
the  diseases,  we  would  also  forget  at  once  and  forever  the  moral 
side  of  the  question,  and  would  then,  in  one  short  generation,  fall 
wholly  under  the  dominion  of  our  animal  passions,  becoming  grossly 
and  universally  immoral,  ruled  by  the  love  of  gain,  untrustworthy, 
truce  breakers,  pusillanimous,  and  a  ready  prey  of  any  little  nation 
ruled  by  real  men,  disciplined  in  the  lessons  of  self-control. 

I  therefore  protest  and,  for  my  own  part,  absolutely  refuse  to  deal 
with  the  question  of  the  diseases  apart  from  the  far  more  important 
and  serious  moral  issues  involved,  except  in  so  far  as  my  worthy 
friends  may  elect  to  divide  and  specialize  their  fields  of  work,  includ- 
ing the  diseases  as  a  part  of  the  treatment  of  the  whole  subject. 

The  burning  question  with  regard  to  a  young  man  or  a  young 
woman  who  is  a  sinner  is  not,  Has  he  or  has  she  contracted  gonorrhea, 
but  has  he  or  she  lost  the  standard  of  purity  and  the  lesson  of  self- 
control,  and  so  lost  the  best  boon  life  can  confer  on  any  of  us.  How 
priceless  the  value  to  the  nation  of  the  men  and  the  women  who  have 
retained  these  high  standards;  alas,  it  is  they  and  they  alone  who 
are  capable  of  measuring  the  loss,  for  with  the  loss  comes  moral 
blindness. 

Let  me  also  lay  an  old  ghost,  ever  popping  up  and  pretending  to  be 
lively  and  scaring  a  lot  of  uninformed,  untutored  children.  The 
name  of  that  ghost  is  "  segregation."  Every  man  who  has  read  noth- 
ing but  the  newspapers,  and  who  culls  his  opinions  from  chance  talks 
with  his  fellows  in  the  club,  naturally  thinks  that  segregation  is 
just  the  one  clever  and  original  way  to  handle  prostitution.  One  of 
them  eagerly  and  graphically  described  it  to  me  two  days  ago, 
gesticulating  and  spreading  his  arms  in  a  circle  and  then  drawing 
them  in,  to  show  me  how  he  "  would  corral  all  the  prostitutes  in  one 
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little  section  of  the  city,  and  keep  them  there,  and  put  them  in  hos- 
pitals if  they  were  diseased,  and  punish  them  severely  if  they  were 
too  obtrusive."  And  so  easily  was  the  great  question  settled,  labeled, 
and  put  away  on  the  shelf. 

Alas !  the  "  best-laid  plans  gang  aft  a-gley,"  and  this  one,  too,  has 
been  tried  for  centuries,  notably,  during  the  past  century  on  the 
continent  of  Europe,  and  it  has  been  so  clearly  shown  that  it  does 
not  work,  and  that  by  it  all  the  worst  evils  of  prostitution  are 
fostered,  propagated,  and  fastened  on  the  community.  Segregation 
does  not  segregate  more  than  1  in  10  of  the  women.  Even  if 
it  worked  ideally  in  controlling  the  women,  it  has  never  even  pre- 
tended to  control  the  men  who  are  the  porters,  the  active  agents 
in  carrying  the  infection  from  house  to  house,  and,  for  this  reason 
alone,  it  is  a  logical  folly.  It  is  also  inseparably  bound  up  with  graft 
and  official  corruption.  Segregation  does  not  work,  therefore,  be- 
cause it  never  has  existed  except  in  name,  a  name  which  is  conjured 
up  as  a  ruse  by  the  ignorant  to  avoid  intelligent  discussion  of  the 
subject. 

What  method  of  treatment,  then,  will  prove  effective  ?  First  of  all, 
let  me  insist  broadly  that  prostitution  must  be  attacked  from  every 
possible  standpoint,  at  all  times,  and  by  men  and  women  who  have 
not  gone  into  the  matter  simply  "  to  clean  up  the  city,"  but  who  are 
determined  to  make  this  their  life  work,  their  one  great  object  in 
living;  an  object  to  be  handed  down,  more  precious  than  any  ma- 
terial, earthly  heritage,  to  worthy  successors,  who,  in  their  turn,  will 
carry  it  on  in  the  next  generation.  You  will  perhaps  hear  me  with 
better  grace  if  I  tell  you,  as  a  concrete  example  of  the  way  to  solve 
the  problem,  how  we  are  working  in  Baltimore. 

First,  we  learn  the  facts;  then  our  plan  is  to  proceed  against  the 
owners  of  the  bawdy  houses,  and  to  compel  them  to  eject  their  law- 
breaking  tenants  after  due  notice.  Before  breaking  up  such  a  com- 
munity we  offer  aid  to  every  inmate  willing  to  leave  the  life  and  ac- 
cept it.  Naturally,  the  inmates  first  attempt  to  scatter  through  the 
city.  We  then  follow  them  up,  prostitutes  as  well  as  keepers  of  low 
houses,  wherever  they  hide  in  other  parts  of  the  city,  and  we  attack 
them  there  and  drive  them  out,  to  Philadelphia  or  New  York,  or 
any  other  city  not  wise  enough  to  protect  itself.  We  hale  panderers 
into  court,  and  secure  long  sentences  for  them ;  we  cooperate  with  the 
United  States  Government  in  cases  of  pandering  involving  the  inter- 
state law.  We  are  constantly  catching  seducers  (two  dentists  and  a 
doctor  among  them) ,  as  well  as  abortionists,  and  them,  too,  we  lodge 
in  the  penitentiary. 

These  drastic,  necessarily  dramatic,  public  measures  are  all,  to 
whatever  extent  they  may  be  successful,  merely  the  preliminaries  to 
the  real,  honest,  substantial,  and  steady  work  of  attacking  and  trans- 
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forming  the  untrained  public  sentiment ;  of  bringing  all  classes,  es- 
pecially the  rich,  to  a  realizing  sense  of  their  obligations  as  stewards 
of  life's  opportunity,  and  of  the  fact  that  we  are  all  fellow  members 
of,  and  brothers  in,  one  corporate  being.  We  are  proceeding  aggres- 
sively in  arousing  all  of  our  churches  to  recognize  and  measure  up  to 
flieir  heretofore  neglected  responsibility  to  the  public  at  large,  to  the 
poor  and  to  the  rich,  in  seeking  to  create  a  high  moral  sentiment. 
Only  when  the  church  does  this  will  she  become  that  perennial  foun- 
tain of  moral  energy  which  is  her  birthright.  I  believe,  and  I  think 
the  social  workers  at  large  are  at  last  ready  to  declare,  that  if  the 
church  fails  here  in  her  duty,  then  nothing  can  be  done.  The  church 
can  do  it,  she  must  do  it,  and,  so  far  as  in  me  lies,  I  say  she  shall  do  it. 

To  accomplish  these  high  purposes,  an  aggressive  central  body 
must  be  formed  in  every  community;  a  morals  vigilance  society 
whose  work  will  be  to  stimulate  the  life  in  the  associated  branches, 
whatever  their  names,  scattered  throughout  the  community ;  a  society 
ready  to  cooperate  with  the  lesser  groups,  and  ready  to  bear  the 
brunt  of  the  harder  court  work  of  employing  detectives,  of  securing 
evidence,  and  of  getting  convictions. 

We  are  fortunate,  indeed,  in  Baltimore,  in  having  the  splendid 
legal  talent  of  Mr.  Samuel  E.  Pentz,  who,  regardless  of  other  emolu- 
ments and  professional  honors,  has  dedicated  his  life  to  this  great 
public  service,  this  high  calling.  Mr.  Pentz  has  invariably  included 
(he  saloon  question  in  the  field  of  our  aggressive  activities,  and  in 
one  year  has  supervised  1,490  applications  for  saloons,  clubs,  and 
like  places,  protesting  between  400  and  500,  and  furnishing  testimony 
in  about  60  per  cent  of  these.  In  cases  where  there  has  been  a  mixed 
saloon  (colored  and  white),  and  the  congregating  of  men  and  women, 
applications  have  generally  been  refused.  Licenses  have  also  been 
kept  from  getting  into  the  hands  of  questionable  applicants.  Let  me 
pay  that  no  one  can  fight  this  question  without  fighting  the  saloon. 

The  appeal  to  the  churches  of  our  land,  and,  indeed,  to  the  people 
at  large,  ought  to  be  an  easy  one.  We  are  professedly  a  Christian 
♦country ;  all  the  principles  of  reform  we  are  now  trying  to  carry  out 
were  evidently  laid  down  by  our  Lord  Jesus  Christ;  while  in  His 
own  life  the  use  of  His  power  to  relieve  the  suffering  and  to  comfort 
the  sorrowing  was  a  daily  exemplification  of  the  fulfillment  of  the 
obligation  of  man  to  man. 

If  our  churches  will  do  their  manifest  duty  and  carry  His  social 
message  to  the  poor,  blending  religion  with  social  service,  then  the 
task  of  purifying  our  city  will  be  an  easy  one.  If  our  churches  and 
our  people  want  a  clean  city,  nothing  is  easier;  if  they  do  not  want 
it,  it  can  not  be  done.  Let  the  professing  Christian  world  remember 
that  one  of  the  principles  of  judgment  of  the  latter-day  world  will  be : 
"  I  was  sick,  and  in  prison,  and  ye  visited  me  not." 
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Starting  from  January,  1912,  I  present  the  following  brief  sum- 
niary  of  some  of  the  various  cases  in  which  the  Viligance  Society  of 
Baltimore  has  been  the  aggressor,  under  the  presidency  of  Mr. 
Eugene  Levering,  and  with  the  cooperation  of  Dr.  O.  E.  Janney 
and  others : 

Forty  cases  of  selling  liquor  on  Sunday. 

Twenty-one  cases  of  selling  liquor  to  minors. 

Five  cases  of  assault  with  intent  to  commit  rape. 

Twenty-one  cases  of  rape. 

Sixteen  cases  of  bawdy  houses. 

Six  cases  of  bastardy. 

Four  cases  transferred  from  one  State  to  another  for  immoral  purposes.. 

Ten  cases  of  pandering. 

Two  cases  of  bigamy. 

Twelve  cases  of  carnal  knowledge. 

Eleven  cases  of  enticing  minors  for  immoral  purposes. 

Six  cases  of  professional  abortionists. 

Seventy-seven  cases  of  renting  houses  for  immoral  purposes. 

One  case  of  adultery. 

The  victims  in  these  cases  have,  as  far  as  possible,  been  looked 
after  by  us.  As  the  fall  term  of  court  has  just  started,  a  large  num- 
ber of  cases  are  still  open  on  the  docket.  There  are  numerous  cases 
of  carnal  knowledge  yet  to  be  tried,  as  well  as  many  cases  of  rape. 
We  have  already  sent  to  the  present  grand  jury  a  list  of  all  houses 
on  Josephine  and  Watson^  Streets  (red-light  district),  asking  that 
indictments  be  returned  against  the  owners  renting  them  for  im- 
moral purposes,  as  was  done  on  Rogers  Avenue,  where  we  closed 
the  houses. 

We  recently  sent  one  of  our  men  with  an  officer  to  a  number  of 
houses  where  "  sitters  "  were  used,  and  secured  the  telephone  lists 
of  the  girls  they  called.  As  a  result  the  police  marshal  ordered  the 
telephones  out  of  all  bawdy  houses.  Upon  complaint  that  prosti- 
tutes were  migrating  into  the  city,  the  marshal  of  police  issued  an 
order  preventing  the  importation  of  any  girls  into  Baltimore  houses 
of  ill  fame.  A  number  of  arrivals  were  shipped  out  about  10  days 
ago. 

We  have  assumed  our  share  of  the  responsibility  for  the  condi- 
tions in  Brooklyn,  a  suburb  of  Baltimore,  and  have  secured  evidence 
which  we  will  send  to  the  present  grand  jury  at  Annapolis,  with  the 
names  of  a  number  of  the  violators  of  the  liquor  laws  here  and  in 
other  resorts. 

We  have  a  number  of  abortionists  now  under  close  surveillance. 
We  are  watching  certain  manufacturing  establishments  where  we 
hear  that  girls  under  age  are  meeting  the  boys  at  lunch  and  after 

'This  street  and  Mince  Alley  are  now  closed. 
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the  day's  work.  Some  of  the  department  stores  are  also  under  in- 
spection. All  these  sources  of  evil  are  being  eradicated  slowly  but 
effectively.  I  can  not  here  cite  numerous  individual  cases  we  are 
dealing  with.  We  are  also  watching  the  so-called  hotel  and  the 
saloon  with  private  dining  room. 

This  brief  summary  gives  a  general  idea  of  the  large  scope  of  our 
activities  this  year. 

It  is  my  custom  to  insist  that  work  such  as  we  are  now  doing,  kept 
continually  before  the  public  by  our  sympathetic  press,  forms  a  most 
valuable  educational  lesson  to  the  community  at  large,  and  has  al- 
ready produced  a  profound  impression. 

Fundamental  in  this  great  work  is  the  splendid  stand  taken  by 
Judge  Thomas  Ireland  Elliott,  of  our  criminal  court,  who  has  laid 
down  the  law  and  insisted  upon  its  strict  observance  in  rendering 
the  following  decision,  the  basis  of  our  subsequent  court  activities 
against  all  lessors  of  properties  for  immoral  purposes : 

State  of  Maryland  v.  Meyer  Smith,  Jacob  Rubin,  Rosa  Nachloss,  Edward  GUley. 
In  the  Criminal  Court  of  Baltimore,  Part  I.     Baltimore,  Md.,  May  27,  1912. 

Judge  Elliott,  addressing  the  defense,  said : 

"Now,  gentlemen,  you  have  been  indicted  by  the  grand  jury  and  are  now 
before  this  court  because  you  have  violated  the  law  in  leasing  for  purposes  of 
prostitution  certain  houses  which  are  owned  by  you. 

"  This  offense,  for  which  you  have  been  indicted,  has  always  been  an  offense, 
in  that  it  has  been  against  the  law  to  do  what  you  have  been  doing.  It  has  not 
been,  however,  usual  to  Indict  people  for  a  matter  of  this  kind,  and  this  court 
is  fully  aware  of  the  fact  that  any  man  could  have  believed,  even  if  he  knew 
that  it  was  contrary  to  law,  any  man  could  have  reasonably  understood  and 
believed  that  the  law  was  winking  at  the  offense  and  was  not  visiting  any 
punishment  for  it. 

"  I  am  not  undertaking  to  make  any  fine  legal  distinctions.  If  I  were,  I  should 
say  that  no  man  is  ever  justified  in  violating  the  law,  whatever  may  be  his 
opinion  with  regard  to  the  expectation  of  punishment  or  an  apprehension  on 
his  part  that  no  punishment  will  be  meted  out  to  him ;  but  I  can  not  find  it  In 
my  heart  to  very  seriously  punish  men  who  have  been  guilty  under  these  cir- 
cumstances. 

"  I  think  the  law,  like  everything  else — like  everybody  else — ought  to  give  you 
a  chance  to  stop  this  thing  and  to  go  out  of  business.  Anybody  that  stays  in 
the  business  after  to-day,  after  a  reasonable  opportunity  is  afforded  to  get  out 
of  the  business,  can  not  expect  any  mercy  from  this  court. 

"  I  am  going  to  be  merciful  rather  than  strict  this  time,  and  I  am  going  to  fine 
each  one  of  you  $5  and  costs;  and  I  am  going  to  give  you  an  opportunity  to 
get  rid  of  your  tenants. 

"  If  you  keep  those  tenants,  and  are  indicted  again  and  come  before  me,  I  will 
give  you  the  full  penalty  of  the  law." 

So  easy  is  it  for  a  high-minded  judge,  if  he  be  sure  of  the  honest 
and  earnest  intent  and  the  abiding  purpose  of  the  aggressive  party 
bringing  the  action  to  clarify  and  to  set  a  great  question  on  its  right 
basis  in  a  few  minutes  of  time. 
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I  trust  that  my  message  is  a  plain  one.  I  have  tried  to  make  it 
clear  that  the  conditions  which  surround  us  on  all  sides  are  well 
known;  that  the  causes  of  these  conditions  are  also  well  known; 
therefore  I  insist  that,  from  now  on,  except  as  we  may  seek  to  dis- 
seminate this  knowledge  and  to  arouse  the  uninformed  in  new  locali- 
ties, we  need  less  talking  and  far  more  acting,  both  individually  and 
collectively.  I  would  hark  back  with  you  all  to  my  old  class  motto 
of  '77,  which  was,  "  Not  by  wordj  but  by  deed."  I  am  sometimes 
haunted  with  a  suspicion  that  we  even  talk  so  much  in  order  to  post- 
pone acting.  If  we  keep  on  talking  without  any  corresponding  ag- 
gressive action  we  soon  fritter  away  our  strength  and  evaporate  our 
moral  force;  and  then,  by  eveiy  iteration,  these  monstrous  evils  will 
grow  familiar  to  eye  and  to  ear.  Next  we  find  them  saddled  upon  us 
and  driving  in  a  mad  course  downward  into  the  abyss  of  national 
decadence,  into  that  chamel  house  where  lie  Assyria,  Egypt,  Greece, 
and  old  Rome ;  where  the  sentence  is  the  saddest  words  that  can  fall 
on  human  ears,  "  Ephraim  is  joined  to  his  idols ;  let  him  alone." 

Let  those  whose  interest  is  quickened  hear  my  words:  This  is 
indeed  a  great  work,  but  to  him  who  plans  to  take  it  up  for  a  year 
or  two  to  clean  up  his  city  or  to  him  who  simply  lends  his  name  to  a 
committee  I  cry,  "Hands  off."  This  is  sacred  ground;  a  life  work 
demanding  all  your  energies.  This,  and  nothing  less,  will  clean  up 
your  city.  Let  the  pessimist  abide  at  home,  for  we  have  no  place 
for  him  in  our  ranks. 

Slavery  is  abolished,  though  it  existed  through  the  ages  (Jane 
Addams).  The  Panama  Canal  is  dug,  tliough  it  was  so  infested 
with  deadly  miasms  as  to  make  it  "an  impossible  task"  (Virginia 
Brooks).  Surgical  infections  are  conquered,  although  they  have 
reigned  supreme  through  the  ages  (N.  A.  Powell).  So,  too,  prosti- 
tution will  go,  and  in  the  place  of  the  prostitute  we  behold  with 
prophetic  vision  pure-minded  mothers  of  happy  families,  loving  and 
loved  by  their  husbands;  and,  as  they  look  from  their  homes,  may 
they  see  fulfilled  the  inspired  picture  when  "the  streets  of  the  city 
shall  be  full  of  boys  and  girls  playing  in  the  streets  thereof." 


SURGICAL    STERILIZATION    AS    A    EUGENIC    MEASURE. 
Bleeckeb  van  Wagenen,  South  Orange,  N.  J. 

The  eugenics  section  of  the  American  Breeders'  Association,  at 
its  annual  meeting  last  year,  appointed  a  committee  of  its  members 
to  study  and  report  upon  practical  methods  of  eliminating  defective 
germ  plasm  from  the  human  population.  The  coniniittee  consists 
of  Bleecker  Van  Wagenen,  chairman.  New  York  City;  W.  H.  Car- 
malt,  M.  D.,  New  Haven,  Conn.:  Everett   Flood,  M.  I).,  Palmer, 
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Mass.;  H.  W.  Mitchell,  M.  D.,  Warren,  Pa.;  H.  H.  Laughlin,  sec- 
retary. Cold  Spring  Harbor,  N.  Y. 

The  committee  has  associated  with  itself,  in  a  consultative  and  ad- 
visory capacity,  the  following  specialists :  Medicine,  Dr.  L.  F.  Barker, 
Johns  Hopkins  University;  surgery,  Dr.  Alexis  Carrel,  Rockefeller 
Institute,  New  York  City ;  physiology.  Prof.  W.  B.  Cannon,  Harvard 
University;  biology.  Prof.  H.  J.  Webber,  Cornell  University;  psy- 
chology. Dr.  H.  H.  Goddard,  Vineland  Training  School,  N.  J.; 
psychiatry,  Dr.  Stewart  Paton,  Princeton  University;  thremmatol- 
ogy. Prof.  Raymond  Pearl,  Maine  Agricultural  College;  anthropol- 
ogy. Prof.  A.  F.  Chamberlain,  Clark  University ;  criminology,  Judge 
W.  W.  Foster,  Court  of  General  Session,  New  York ;  sociology.  Prof. 
F.  H.  Giddings,  Columbia  University;  political  economy.  Prof. 
James  A.  Field,  University  of  Chicago;  law,  Hon.  James  M.  Beck 
and  Mr.  Louis  Marshall,  of  the  New  York  Bar  Association;  history, 
Dr.  James  J.  Walsh,  dean  of  Fordham  Medical  College,  New  York ; 
statistics,  O.  P.  Austin,  Esq.,  Chief  of  the  Bureau  of  Statistics,  Wash- 
ington, D.  C. ;  public  affairs.  Prof.  Irving  Fisher,  Yale  University ; 
immigration.  Prof.  R.  De  C.  Ward,  Harvard  University;  woman's 
viewpoint,  Mrs.  Caroline  B.  Alexander,  Hoboken,  N.  J. 

The  committee  is  seeking  and  receiving  assistance  from  many 
sources,  both  public  and  private,  in  contributions  of  data  pertinent 
to  its  investigations,  and  it  seeks  the  cooperation  of  any  one  having 
such  to  impart. 

What  I  have  to  report  is  the  work  of  this  committee,  chiefly  per- 
sonally of  its  efficient  secretary. 

NATURE    OF    THE    PROBLEM    AND    REASONS    FOR    THE    INVESTIGATION. 

In  recent  years  society  has  become  aroused  to  the  fact  that  the 
number  of  individuals  within  its  defective  classes  has  rapidly  in- 
creased, both  absolutely  and  in  proportion  to  the  entire  population; 
that  eleemosynary  expenditure  is  growing  yearly ;  that  some  normal 
strains  are  becoming  contaminated  with  antisocial  and  defective 
traits;  and  that  the  shame,  the  moral  retardation,  and  the  economic 
burden  of  the  presence  of  such  individuals  are  more  keenly  felt  than 
ever  before.  Within  the  last  three  years  especially  there  has  been 
a  marked  development  of  public  interest  in  this  matter.  The  word 
"  eugenics  "  has  for  the  first  time  become  known  to  thousands  of  in- 
telligent people  who  now  seek  to  understand  its  full  significance 
and  application. 

Biologists  tell  us  that,  whether  of  wholly  defective  inheritance  or 
because  of  an  insurmountable  tendency  toward  defect,  which  is 
innate,  members  of  the  following  classes  must  generally  be  con- 
sidered as  socially  unfit,  and  their  supply  should  if  possible  be 
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eliminated  from  the  human  stock  if  we  would  maintain  or  raise  the 
level  of  quality  essential  to  the  progress  of  the  Nation  and  our  race: 

1.  The  feeble-minded :  Using  the  term  geuerically. 

2.  The  pauper  class:  Pauper  families  through  successive  generations. 

3.  The  criminaloids :  Persons  born  with  marked  criminal  tendencies. 

4.  Epileptics. 

5.  The  insane  (excepting  certain  forms  of  acute  insanity  showing  no  hered- 
itary taint). 

6.  The  constitutionally  weak,  or  asthenic  class. 

7.  Those  predisposed  to  specific  diseases  or  the  diathetic  class. 

8.  The  cougenitally  deformed. 

9.  Those  having  defective  sense  organs,  such  as  the  deaf  mutes,  the  deaf  and 
the  blind,  or  the  kakaisthetic  class. 

This  is  the  classification  proposed  from  the  social  point  of  view. 
Obviously  it  is  also  partly  medical,  partly  legal,  and  in  part  biological. 
A  purely  biological  classification  would  be  very  complex  and,  in  the 
present  state  of  scientific  knowledge,  probably  impossible,  for  it  must 
be  based  upon  unit  traits  of  defective  inheritance  inherent  in  germ 
plasm,  and  their  combinations,  which  result  in  definite  types  of  de- 
fective beings.  Only  a  few  of  these  unit  traits  have  as  yet  been  cer- 
tainly identified.  In  the  classification  above  given,  it  is  clear  that 
many  of  the  classes  overlap.  For  instance,  factors  of  feeble-minded- 
ness  doubtless  run  through  many  of  these  classes.  Insanity  and 
criminality  often  overlap,  and  so  on  through  the  list.  No  two  indi- 
viduals belonging  to  the  same  general  group  will  have  exactly  the 
same  combination  of  traits,  and  one  individual  may  belong  to  one 
only  or  to  several  types  of  the  socially  unadapted ;  nevertheless,  this 
classification  is  the  one  that  best  fits  into  the  social  scheme,  and  is 
the  basis  upon  which  society,  with  the  aid  of  the  several  social  and 
biological  sciences,  can  well  proceed  to  the  investigation  of  possible 
measures  for  eliminating  its  defectives  (Laughlin). 

With  the  statistics  at  present  available,  it  is  impossible  to  give  an 
accurate  statement  of  the  numbers  within  each  of  these  classes  in  the 
United  States.  From  studies  of  such  figures  as  can  be  obtained  from 
public  and  private  sources,  using  the  figures  of  the  eleventh,  twelfth, 
and  thirteenth  United  States  special  censuses  as  a  basis,  it  seems  safe 
to  conclude  that  nearly  1  per  cent  of  the  total  population  is  under 
custodial  care  and  control  in  institutions  all  the  time.  This  is  a 
shifting  and  constantly  changing  population,  so  that  many  more  than 
that  number  in  the  aggregate  are  inmates  of  institutions  in  the 
course  of  any  one  year.  Outside  of  institutions,  it  seems  conservative 
to  estimate  from  3^  to  4  per  cent  equally  defective  persons  not  under 
custodial  care,  while  upon  the  border  line,  just  above  this  class,  there 
are  probably  several  millions  (perhaps  four  to  five  millions)  or,  say, 
5  per  cent  more  who  are  barely  able  to  maintain  themselves,  or  who 
just  succeed  in  abstaining  from  acts  which  would  bring  them  into 
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the  custody  of  the  State.  These  are  the  people  of  inferior  blood,  who 
are  so  interwoven  in  kinship  with  those  still  more  defective  that 
they  are  wholly  unfitted  to  become  the  parents  of  useful  and  valuable 
citizens.  They  carry  germ  plasm  more  or  less  charged  with  defects, 
and  unless  their  matings  are  with  better  strains  deterioration  is  sure 
to  follow  in  their  family  lines.  Thus  we  conclude  that  approximately 
10  per  cent  of  our  population,  primarily  through  inherent  defect  and 
weakness,  are  an  economic  and  moral  burden  on  the  90  per  cent,  and 
a  constant  source  of  danger  to  the  national  and  racial  life.  It  is  im- 
possible to  measure  the  industrial  and  social  handicap  caused  by 
these  individuals.  But  just  as  the  leaders  of  successful  human  en- 
deavor exert  an  influence  altogether  incommensurate  with  their 
number,  so  this  class,  doubtless,  constitutes  a  drag  on  society  of 
similar  magnitude. 

PROPOSED  REMEDIES. 

Along  with  penal,  hospital,  and  eleemosynary  care,  a  remedy  for 
these  conditions  is  being  sought  on  every  side.  Among  others,  the 
following  have  been  proposed  as  fitted  to  promote  the  desired  end : 

1.  Life  segregation  (or  segregation  during  the  reproductive  period). 

2.  Sterilization. 

3.  Restrictive  marriage  laws  and  customs. 

4.  Eugenic  education  of  the  public  and  of  prospective  marriage  mates. 

5.  Systems  of  matings  purporting  to  remove  defective  traits. 

6.  General  environmental  betterment 

7.  Polygamy. 

8.  Euthanasia. 

9.  Neo-Malthusian  doctrine,  or  artificial  interference  to  prevent  conception. 

10.  Laissez-faire. 

Which  of  these  remedies  shall  be  applied  ?  Shall  one,  two,  or  sev- 
eral be  made  to  operate  ?  What  are  the  limitations  and  possibilities 
of  each  remedy  ?  Shall  one  class  of  the  socially  unfit  be  treated  with 
one  remedy  and  another  with  a  different  one  ?  Shall  the  specifically 
selected  remedy  be  applied  to  the  class  or  to  the  individual?  What 
are  the  principles  and  limits  of  compromise  between  conservation  and 
elimination  in  cases  of  individuals  bearing  a  germ  plasm  with  a  mix- 
ture of  the  determiners  for  both  defective  and  sterling  traits  ?  What 
are  the  criteria  for  the  identification  of  individuals  bearing  defective 
germ  plasm?  What  can  be  hoped  from  the  application  of  some  defi- 
nite elimination  program?  Wliat  practical  difficulties  stand  in  the 
way?  How  can  they  be  overcome?  These  and  other  questions  arise, 
hence  this  investigation. 

For  the  present  we  have  selected  the  second-named  proposition 
(sterilization)  for  our  study,  as  being  the  one  about  which  little  is 
generally  known,  both  in  practice  and  effects,  and  which  is  yet  being 
actively  urged  for  immediate  authorizing  legislation  and  practice. 
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LAWS. 

Already  eight  States  have  laws  which  authorize  or  require  sur- 
gical sterilization  of  certain  classes  of  defectives  and  degenerates — 
Indiana,  Connecticut,  Washington,  California,  Iowa,  Nevada,  New 
Jersey,  and  New  York.  The  first  (Indiana)  enacted  these  laws  in 
3907;  the  last  (New  York)  in  1912.  The  types  of  persons  upon  whom 
these  operations  may  be  performed,  as  prescribed  in  the  various  stat- 
utes, vary  as  follows: 

1.  Confirmed  criminals  or  those  liaving  confirmed  criminal  tendencies  are 
named  in  all  the  laws.     In  5  rapists  are  specifically  mentioned. 

2.  Idiots,  imheciles,  feeble-minded,  in  (>. 

3.  Insane,  in  4. 

4.  Epileptics,  in  2. 

In  Iowa  habitual  drunkards,  drug  fiends,  syphilitics,  and  certain 
prostitutes  and  procurers  are  included.  In  New  Jersey  and  New 
York  the  words  "  and  other  defectives  "  are  added.  In  Connecticut 
and  California  the  inmates  of  certain  specified  State  institutions  are 
those  prescribed.  In  all  the  laws  the  question  of  determination  of 
the  individual  to  be  operated  upon  is  committed  to  a  commission  or 
board.  In  New  York  and  New  Jersey  provision  is  made  for  a  review 
of  the  commissioner's  decisions  by  a  county  court,  or  the  supreme 
court,  with  appointment  by  the  court  of  counsel  to  represent  the 
person  affected  at  a  hearing. 

New  York,  New  Jersey,  Indiana,  and  California  leave  the  character 
of  the  operation  to  be  determined  by  the  board  or  commission. 

Connecticut  prescribes  vasectomy  and  ophorectomy. 

Iowa  prescribes  vasectomy  and  salpingectomy. 

Washington  and  Nevada  specifically  prohibit  castration. 

Except  in  Indiana  and  in  California,  little-  or  nothing  has  been 
done  to  carry  out  these  laws.  Their  constitutionality  is  in  question. 
Attorneys  general  for  the  several  States  do  not  seem  anxious  to  defend 
suits,  and  appear  to  encourage  delay  in  putting  the  laws  into  opera- 
tion; and  in  Indiana,  where  for  seven  or  eight  years  vasectomy  was 
practiced  without  law  and  exclusively  at  the  request  or  with  the  con- 
sent of  the  person  operated  upon,  and  for  two  years  thereafter,  under 
the  law  of  1907,  compulsorily ;  there  have  been  no  operations  since 
1909,  except  a  very  few  cases  at  their  own  request,  not  10  in  all. 

In  New  Jersey  a  suit  is  pending  in  the  supreme  court  to  determine 
the  right  of  the  State  to  have  sterilized  certain  confinned  criminals, 
insane,  epileptics,  and  feeble-minded  persons  wlio  have  been  certified 
by  the  State  commission  as  proper  subjects  for  the  operation.  As  the 
entering  of  a  suit  stays  the  execution  of  the  law,  it  seems  likely  that 
these  cases  may  not  be  pressed  for  trial  for  some  time. 

In  the  State  of  Washington  a  test  case  has  recently  been  made,  and 
the  supreme  court  has  just  decided  that  the  law  is  constitutional.    In 
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this  State  and  in  Nevada  sterilization  is  specifically  prescribed  as  a 
penalty  in  addition  to  prison  sentence.  The  court  held  that  the 
operation  of  vasectomy  was  neither  cruel  nor  inhuman,  and  there- 
fore justifiable  as  a  penalty  for  certain  crimes. 

METHODS  OF  SURGICAL  STERILIZATION. 

In  the  male,  castration,  or  removal  of  the  testicles ;  vasectomy,  or 
•excision  of  a  portion  of  the  vas  deferens. 

In  the  female,  ovariotomy,  or  removal  of  the  ovaries;  salpingec- 
tomy, or  excision  of  a  small  portion  or  the  whole  of  the  Fallopian 
tubes. 

Vasectomy  and  salpingectomy  are  the  simpler  methods,  and  those 
generally  adopted,  unless  a  diseased  condition  requires  the  removal 
of  the  organs. 

EFFECTS  OF  STERILIZATION. 

Many  thousands  of  operations  for  sterilization  have  been  per- 
formed by  surgeons  in  both  private  and  institutional  practice.  As 
a  rule,  these  operations  have  been  for  purely  pathological  reasons, 
and  it  has  been  found  difficult  to  obtain  authentic  records  of  their 
more  remote  effects.  As  a  matter  of  fact,  records  of  the  effects  of 
such  operations  extending  over  a  long  period  of  time  do  not  exist 
to  any  extent.  As  a  rule,  when  a  patient  has  made  a  satisfactory 
recovery  the  case  is  dismissed  and  the  surgeon  has  no  further  knowl- 
edge of  it.  The  committee  has,  however,  begun  the  collection  of 
first-hand  records  of  cases  of  sterilization  by  different  methods,  on 
tJifferent  types  of  people,  at  different  ages,  and  in  different  condi- 
tions. 

It  has  obtained  authentic  case  histories  of  surgically  sterilized 
individuals  of  the  following  classes:  The  insane,  epileptic,  feeble- 
minded; criminal  (it  must  be  remembered  that  this  class  is  often 
also  feeble-minded,  insane,  or  epileptic),  and  persons  of  normal 
minds,  both  male  and  female.  In  most  of  these  classes  the  number 
of  records  is  yet  too  few  to  afford  a  proper  basis  for  general  deduc- 
tions. The  largest  number  in  one  class  is  about  40,  male  crimi- 
nals, chiefly  inmates  of  the  Indiana  State  Reformatory.  Many  of 
these  individuals  were  also  of  defective  mentality  and  bad  inheri- 
tance. Two  members  of  the  committee  visited  the  Indiana  State 
Reformatory,  and  witnessed  three  vasectomy  operations  by  Dr.  H.  C. 
Sharp,  surgeon  at  the  institution.  More  than  a  dozen  previously 
sterilized  men  were  privately  examined  by  the  committee  with  a 
view  to  determining  their  physical,  mental,  and  moral  make-up,  with 
especial  reference  to  the  effects  of  vasectomy  on  the  sexually  per- 
verted instincts  and  practices,  and  a  trained  investigator  was  left 
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in  charge  to  complete  the  case  history  records  and  to  study  the 
family  histories  of  the  vasectomized  men  in  their  home  territories. 
The  total  number  of  operations  in  the  institution  b}'  Dr.  Sharp,  so 
far  as  records  show,  was  about  300,  of  which  176  were  prior  to  the 
enactment  of  the  law,  invariably  at  the  request  of  the  men  operated 
on.  The  other  125  cases  were  compulsory  under  the  law,  and  were 
m  the  years  1907  and  1908,  since  which  time  the  practice  has  been 
discontinued,  except  for  a  very  few  cases  operated  on  at  the  request 
of  the  prisoner  himself.  As  there  is  not  time  to  give  full  data,  I 
will  read  one  or  two  fairly  typical  histories  in  each  of  the  classes 
before  mentioned,  and  will  begin  with  one  of  the  young  criminals 
in  the  Indiana  Eeformatory: 

B.  W.  is  of  Dutch-American  descent;  bora  in  the  United  States;  aged  24  at  the 
date  of  operation,  which  was  performed  in  the  Jeffersonville  (Ind.)  Reforma- 
tory in  1906  at  his  own  request  after  hearing  the  subject  discussed  by  two  ofli- 
cers  of  the  institution.  Wished  to  decrease  his  sexual  desires,  which  were  con- 
stant and  excessive;  also  to  avoid  the  possibility  of  having  children.  He  was  a 
sexual  pervert  of  a  pronounced  type  and  realized  (he  said)  his  bad  heredity, 
and  did  not  wish  his  kind  perpetuated.  He  had  been  a  criminal  from  his 
earliest  days,  and  much  of  his  life  had  been  spent  in  institutions.  No  educatlou 
except  as  obtained  there.  Of  slow  intelligence.  He  claimed  (1912)  to  have 
improved  in  mind  and  body  after  vasectomy,  to  have  gained  in  weight,  in 
strength,  and  in  power  to  concentrate.  Sleeps  better,  less  nervous,  decrease  of 
oversexuality.  Still  sexually  perverted,  however,  as  shown  by  his  conduct  in 
prison  now. 

C.  R.  is  of  English-Irish  descent,  American  born ;  aged  28  when  operated  on 
in  January,  190S,  against  his  wishes,  in  the  Indiana  Reformatory.  His  family 
was  fairly  well  to  do,  and  there  is  no  reported  history  of  criminal  ancestry. 
The  boy  early  left  home,  and  has  apparently  an  unconquerable  "  wanderlust," 
which  brought  him  into  trouble  in  other  ways.  Was  convicted  of  grand  larceny. 
After  the  oper.ition  his  weight  incrensed  some  40  pounds.  His  muscular  and 
mental  strength,  he  says,  decreased,  but  his  general  health  was  better,  spe- 
cifically of  the  liidneys.  He  asserts  that  no  change  in  sexual  desires  or  habits 
resulted.  He  is  now  somewhat  reconciled  in  regard  to  the  operation,  but  thinljs 
that  in  some  indefinite  way  it  harmed  his  health.  There  is  no  evidence  of  this, 
however. 

These  two  cases  fairly  illustrate  the  majority  of  those  operated  on 
in  the  reformatory.  Dr.  H.  C.  Sharp,  who  performed  each  of  these 
operations,  was  the  pioneer  in  this  line  in  this  country.  He  claims 
that  primarily  it  was  done  for  the  benefit  of  the  individual,  and  he 
believes  that  in  nearly  every  case  it  did  have  a  distinctly  beneficial 
effect  on  body  and  mind,  whatever  may  be  the  expressed  opinion  of 
the  individual  himself. 

The  next  two  cases  were  insane  persons : 

M.  H.  came  to  this  country  from  Ireland  some  10  years  ago.     Had  been  In  nn 

insane  asylum  there,  15  years  before,  for  18  months,     ^^arried,  shortly  after 

coming  here,  a  woman  of  low  grade  mentally,  probably  feeble-minded,  but  fond 

of  her  children,  and  keeping  them  and  her  house  fairly  clean  and  orderly.     He 
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\vas  of  good  habits  and  a  steady  worker,  earning  about  $10  a  weeli.  There  have 
been  eight  children,  the  first  born  before  marriage,  and  one  miscarriage.  At 
the  time  of  the  onset  of  this  psychosis,  which  was  allied  to  the  manic-depressive 
type,  twins  were  born.  Three  of  the  children  are  feeble-minded;  three  died  in 
infancy;  one  at  3  years  of  age.  One  child  of  5  years  may  be  normal,  but  it  is 
too  early  to  determine.  After  a  few  months'  treatment  it  was  found  that  the 
patient  had  apparently  recovered  and  was  able  to  go  back  to  the  industrial 
world,  and  it  was  learned  that  he  could  secure  his  old  position  at  $10  a  week. 
Meanwhile  the  patient  was  a  State  expense  and  his  family  dependent  upon 
charity.  The  only  objection  to  his  release  was  the  danger  of  his  propagating 
more  children  of  the  sort  already  produced.  Vasectomy  was  proposed,  but  he  ob- 
jected. The  wife  was  brought  in,  and  the  patient,  the  hospital  authorities,  and 
the  wife  held  a  conference.  Vasectomy  was  finally  agreed  to  by  the  man  and 
was  performed  April,  1912,  and  the  patient  discharged.  No  report  of  after 
effects  has  as  yet  been  received,  but  we  shall  get  one  later. 

This  quite  recent  case  illustrates  how  institution  authorities  may 
promote  eugenic  ends  by  sterilizing  certain  types  of  defectives  with- 
out the  aid  of  a  specific  sterilization  laAV  and  be  entirely  within  their 
legal  rights  as  custodians  of  defectives  and  degenerates  and  pro- 
tectors of  society : 

H.  P.  is  a  female  patient  in  the  State  Hospital  for  the  Insane,  of  California, 
22  years  of  age  and  single.  The  operation  of  double  salpingectomy,  or  lapa- 
rotomy, was  performed  on  her  in  August,  1911,  against  her  wishes,  but  with  the 
consent  of  guardians.  Complete  recovery  in  a  few  days  reported.  Ten  months 
later  patient  said  she  felt  weaker  than  before  operation.  Attributed  by  the 
physician  to  unusually  hard  work  in  the  laundry.  Mentally  she  was  more 
composed  and  tractable.  Before  operation  had  much  edema  of  feet,  which 
condition  improved ;  also,  frequent  dysmenorrhea,  since  markedly  less. 

The  next  is  the  case  of  a  high-grade,  feeble-minded,  epileptic  girl,  23  years  of 
age.  The  operation  (salpingectomy)  was  performed  at  request  of  her  parents 
to  overcome,  if  possible,  excessive  masturbation,  to  which  they  attributed  the 
epileptic  seizures  which  began  when  she  was  7.  Menstrual  periods  had  been 
irregular  and  scant,  and  her  physical  condition  was  poor.  Convalescence  was 
satisfactory.  Mentally  she  became  more  contented  and  cheerful.  Physically 
generally  improved.  Menses  more  regular  and  normal;  gained  in  weight  and 
strength.    So  far  as  can  be  ascertained,  the  bad  habit  is  no  longer  practiced. 

Another  case  is  of  an  epileptic  young  woman  of  23,  erotic  and  sexually  uncon- 
trolled. She  had  induced  several  abortions,  and  there  was  considerable  pro- 
lapsus of  the  uterus.  She  readily  consented  to  the  operation.  Both  tubes  were 
severed  and  sewed  to  the  outer  wall  of  the  uterus,  which,  with  the  ovaries,  was 
replaced  in  normal  position.  Since  then  the  patient's  general  health  has  im- 
proved. Epileptic  seizures  reduced  from  one  every  two  or  three  weeks  to  one 
every  three  or  four  months.  In  this  case  subsequent  sexual  characteristics  are 
not  reported. 

H.  W.  L.,  now  32  years  old,  is  a  private  patient  in  a  Massachusetts  State 
hospital  for  the  feeble-minded  and  epileptic.  He  has  been  subject  to  epileptic 
seizures  since  early  childhood.  No  alcoholism,  epilepsy,  or  feeble-mlndedness 
found  in  his  family  history.  Was  the  second  child  of  parents,  25  and  22  years 
old,  respectively,  who  subsequently  had  five  more  children,  understood  to  be 
all  normal.  Epilepsy  was  attributed  to  lancing  of  the  gums  at  6  months 
old,  which  brought  on  convulsions.  Became  a  persistent  masturbator,  and 
during  adolescence  had  occasional  irregular  sexual  intercourse  and  frequent 


Tan  Wasrenen.]  ^  SURGICAL   STEBILIZATION.  681 

night  losses.  At  18  was  castrated.  He  had  by  this  time  mentally  deteriorated 
considerably  and  appeared  feeble-minded,  his  mental  condition  being  that  of  a 
child  of  12.  Since  then  night  ejaculations,  which  had  become  excessive,  no 
longer  occur,  though  he  states  that  he  still  has  priapisms.  His  general  health 
has  not  materially  changed,  and  his  convulsions  have  continued  with  about  the 
Kame  frequency  as  before  the  operation. 

From  one  institution  for  the  feeble-minded  we  have  reports  of  seven  boys 
who  were  castrated  on  account  of  excessive  masturbation  and  for  eugenic 
reasons.  Their  ages  ranged  from  8  to  31  years.  Results  varied,  but  in  only  one 
case  was  there  any  marked  change  physically  or  mentally.  In  that  case  there 
was  distinct  quieting  down,  more  tractability  and  good  humor.  In  one  case, 
it  Is  stated,  masturbation  was  continued  occasionally,  and  one,  a  high-grade 
boy  (30  years  old),  subsequently  ran  away  and  got  married. 

Of  operations  on  persons  of  normal  minds  and  not  criminals  we 
have  records  of  a  considerable  number,  mostly  women.  All  these 
operations  were  for  pathologic  reasons,  and  it  is  not,  perhaps,  worth 
while  to  give  specific  cases  here.  Instead,  we  will  sum  up  as  best  we 
may  with  the  material  at  hand.  This  is  a  preliminary  report.  We 
have  touched  in  a  desultory  way  upon  only  a  few  of  the  many  aspects 
of  our  subject  worthy  of  consideration;  and,  while  we  do  not  feel 
justified  in  offering  conclusions  based  upon  the  data  so  far  accumu- 
lated, we  may  say  tentatively  that  such  as  we  have  seem  to  indicate : 

First.  That  the  sterilization  of  the  adult  male  by  vasectomy  is 
a  simple,  practical  method  of  preventing  procreation  by  him  without 
otherwise  interfering  with  his  sexual  functions;  but  that  it  is  not 
certainly  permanent  in  this  respect.     Castration  only  is  sure. 

Second.  That  sterilization  of  the  adult  female  by  either  salpingec- 
tomy (ligating  or  excising),  ovariotomy,  or  hysterectomy,  or  all  three 
is  never  wholly  free  from  danger  to  life  or  to  disturbance  of  other 
bodily  and  mental  functions.  Modem  aseptic  surgery  and  hospital 
care  have  greatly  reduced  these  dangers ;  but  they  still  exist  to  some 
extent. 

Third.  That  sterilization  of  adults  by  any  of  these  processes  does 
not  appear  greatly  to  modifj?^  previous  sex  characteristics  and  habits. 
In  females,  sexual  passion  is  said  to  be  sometimes  increased.  In 
males  it  is  more  often  somewhat  mitigated,  especially  as  a  result  of 
castration. 

Fourth.  That  there  is  little  probability  that  sexual  immorality 
would  be  encouraged  or  increased  as  a  result  of  the  sterilization  of 
those  manifestly  unfit  for  parenthood.  Our  investigations  indicate 
that  such  persons  are  seldom  deterred  from  immoral  practices  by 
any  consideration  which  sterilizing  would  remove. 

Fifth.  That  our  knowledge  is  as  yet  so  limited  that  only  a  few 
types  could  safely  be  designated  at  the  present  time  as  suitable  for 
compulsory  sterilization.  Individuals  of  these  types  would  have  to 
be  carefully  selected  by  competent  authority  and  they  would  still 
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generally  require  more  or  less  custodial  care  throughout  life,  whether 
sterilized  or  not,  but  their  sterilization  would  be  a  valuable  insurance 
against  unworthy  progeny,  and  so  eugenically  of  value. 

Sixth.  That  vasectomy  may  become  a  eugenic  measure  of  consider- 
able value  if  practiced  under  the  general  protection  of  law,  but  by 
persuasion  and  with  the  consent  of  the  individual  (or  his  guardians) 
who  is  unfitted  for  parenthood,  instead  of  by  compulsion.  That  this 
consent  can  often  be  obtained  when  conditions  warrant  it  has  been 
clearly  shown. 

Seventh.  That  the  sterilization  laws  already  enacted  in  the  United 
States  will  have  to  undergo  vigorous  attacks  before  the  highest  courts 
before  many  more  compulsory  operations  are  performed,  with  the 
probability  that  there  will  eventually  be  material  modifications  of 
them. 


SEX  EDUCATION. 

Maurice  A.   Bigelow,   Professor  of  Biology,   Teachers   College,   Columbia 
University,  New  York  City. 

For  many  years  most  papers  or  addresses  dealing  with  sex  educa- 
tion have  been  prefaced  by  a  mass  of  startling  facts  regarding  the 
social  evil  and  its  associated  diseases,  presented  as  an  impressive 
argument  designed  to  awaken  intelligent  people  to  the  need  of 
organized  warfare  against  sexual  disharmonies.  The  result  of  such 
emphasis  has  been  astounding,  for  to-day  the  whole  intelligent  world 
seems  aware  of  the  seriousness  of  the  problems  which  unhygienic  and 
unethical  exercise  of  sexual  functions  has  introduced  into  human 
life.  The  convincing  facts  from  scientific  sources  are  being  heralded 
by  widely  circulated  books  and  pamphlets,  by  popular  as  well  as  by 
scientific  journals,  by  lectures  before  groups  of  educators,  parents, 
ministers,  physicians,  and  young  people,  and  by  widespread  informal 
discussions.  With  such  extensive  dissemination  of  the  facts,  it  seems 
scarcely  credible  that  there  can  possibly  be  many  wide-awake  and 
intelligent  citizens  in  America  to-day  whose  attention  has  not  been 
called  to  the  existence  of  some  extremely  serious  sex  problems.  More- 
over, it  appears  to  be  generally  accepted  by  all  well-informed  people 
that  at  the  root  of  many  of  the  sexual  problems  of  this  age  is  dense 
ignorance,  and  that  therefore  we  must  look  to  education  for  at  least 
one  hopeful  line  of  attack.  So  commonly  accepted  is  this  view  that 
sex  education  is  now  needed  that  I  shall  waste  no  time  in  reviewing 
medical  and  social  facts  that  point  to  the  need  of  scientific  instruc- 
tion concerning  reproduction  and  its  attendant  problems.  On  the 
contrary,  I  shall  assume  that  sex  education  in  the  most  extended 
sense  of  the  term,  including  both  formal  instruction  in  schools  and 
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informal  teaching  in  homes,  is  no  longer  a  highly  theoretical  proposi- 
tion, but  that  it  has  been  demonstrated  to  be  an  essential  part  of  the 
learning  process  by  which  young  humans  are  prepared  for  the  most 
efficient  life.  Moreover,  I  shall  assume  that,  as  in  the  case  of  the  three 
R's  of  the  elementary  schools,  the  educator  in  home  and  school  need 
no  longer  inquire  why  children  should  be  instructed,  but  rather  how 
and  when  they  may  learn  to  the  greatest  advantage.  In  short,  my  dis- 
cussion of  sex  education  will  deal  chiefly  with  the  subject  matter  that 
should  be  taught  and  the  scientific  methods  for  its  teaching  in  schools 
and  colleges. 

Since  the  social  evil  and  its  concomitant  diseases  have  led  to  an 
awakening  and  recognition  that  sex  education  of  young  people  is 
necessary,  it  is  not  surprising  that  so  many  writers  and  speakers  on 
the  subject  have  given  us  a  very  strong  impression  that  the  great 
central  and  all-important  aim  of  the  movement  is  to  eradicate  social 
diseases.  Even  prostitution  is  most  violently  attacked  by  some 
authors  because  of  its  attendant  unhygienic  conditions.  And  occa- 
sionally one  finds  an  author  who  seems  to  go  so  far  in  the  emphasis 
upon  social  disease  that  he  advocates  teaching  children  some  facts 
of  personal  sex  hygiene,  not  for  the  direct  purpose  of  maintaining  in- 
dividual health,  but  with  the  hope  that  avoiding  unhygienic  habits  in 
youth  will  guard  against  post-adolescent  contact  with  the  social  evil 
and  its  diseases. 

Thus  in  close  relation  to  the  social  diseases  has  the  sex-education 
movement  progressed  from  its  beginning  to  the  present.  Whether 
this  is  a  sound  and  permanent  basis  for  sex  education  is  a  question 
which  we  should  frankly  face. 

Now,  without  in  the  least  discounting  the  vast  importance  of  the 
emphasis  placed  on  the  social  diseases  in  the  splendid  pioneer  work 
of  awakening  physicians,  educators,  and  the  intelligent  public  in 
general,  from  the  age-long  indifference  or  ignorance  regarding  the 
nature,  causes,  and  effects  of  the  social  diseases,  and  without  sug- 
gesting any  reduction  of  emphasis  in  the  present  educational  attack 
on  these  diseases,  I  believe  that,  so  far  as  formal  education  in  schools 
and  colleges  is  concerned,  we  may  make  a  decided  advance  if  we 
recognize  clearly  that  the  social  evil  and  its  diseases  constitute  only 
one  of  several  very  important  groups  of  sex  problems  that  education 
should  attempt  to  help  solve.  Concerning  these  other  problems  that 
sex  education  should  touch,  my  personal  view  is  that  knowledge  (1) 
of  the  facts  relating  to  individual  sexual  health,  independent  of  veno- 
real  diseases;  (2)  of  the  biological  truths  which  lead  to  serious  and 
respectful  mental  attitude  on  all  sex  problems;  (3)  of  hygienic, 
ethical,  and  psychical  laws  which  promote  physical  and  mental  healtli 
in  monogamic  marriage;  and  (4)  of  the  established  principles  of 
heredity  and  eugenics  which  foretell  tlie  possible  coming  of  a  bettor 
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race  of  humans;  that  knowledge  in  these  four  lines  represents  edu- 
cational problems  of  present  and  future  greater  significance  to  human 
health  and  happiness  than  do  the  social  diseases,  commandingly  im- 
portant though  these  be.  Therefore,  in  viewing  the  field  of  science 
with  reference  to  the  possible  usefulness  of  its  knowledge  in  helping 
individuals  solve  the  vital  problems  that  naturally  grow  out  of  the 
reproductive  function,  I  believe  that  we  are  logical  only  when  we 
organize  our  educational  aims  so  as  to  give  scientific  instruction  con- 
cerning the  problems  of  sex  in  several  lines  in  addition  to  the  hy- 
gienic aspects  of  the  social  diseases.  As  I  now  see  the  sex  problems 
which  scientific  education  may  help  in  solving,  I  am  led  to  classify 
the  educational  aims  under  four  general  headings  as  follows: 

I.  First  and  most  important,  sex  education  should  aim  to  develop 
an  open-minded,  serious,  scientific,  and  respectful  attitude  toward 
the  problems  of  human  life  which  relate  to  sex  and  reproduction. 

II.  Second,  sex  education  should  aim  to  give  that  personal  hygiene 
of  the  sex  organs  which  is  of  direct  value  in  making  for  the  most 
healthful  and  efficient  life  of  the  individual. 

III.  Third,  sex  education  should  aim  to  develop  personal  respon- 
sibility regarding  the  social,  ethical,  psychical,  and  eugenic  aspects 
of  sex  as  affecting  the  individual  life  in  its  relation  to  other  indi- 
viduals of  the  present  and  future  generations;  in  short,  the  problems 
of  sex  instincts  and  actions  in  relation  to  society. 

IV.  Fourth,  sex  education  should  aim  to  teach  young  people  during 
adolescence  the  hygienic,  social,  and  eugenic  facts  regarding  the  two 
destructive  diseases  which  are  chargeable  to  sexual  promiscuity. 

For  emphasis,  let  me  condense  and  restate  the  central  points  in 
these  aims  of  sex  education:  (1)  Scientific  and  respectful  attitude 
of  mind  on  sex  questions,  (2)  personal  sexual  hygiene,  (3)  social  and 
ethical  and  eugenic  responsibility  for  sex  actions,  (4)  social  diseases. 
I  have  deliberately  placed  these  educational  aims  in  this  order,  not 
because  the  last  of  them  is  unimportant,  but  because  I  believe  that 
it  is  the  order  of  greatest  permanent  importance  in  the  sex-education 
movement,  that  it  represents  the  greatest  value  to  the  largest  number 
of  individuals  who  may  learn  the  scientific  truth,  and  that  it  is  the 
order  most  natural,  most  logical,  and  most  effective  in  pedagogical 
practice  with  young  people. 

How  are  these  four  educational  aims  to  be  realized  in  practice  ?  In 
preliminary  answer  we  must  recognize:  (1)  Sex  education  must  not 
be  a  monopoly  of  schools  and  colleges,  but  the  home,  the  church, 
young  people's  associations  (such  as  the  Young  Men's  Christian 
Association  and  the  Young  Women's  Christian  Association  and  the 
Boy  Scouts),  printed  matter,  and  the  personal  guidance  of  young 
])eople  by  teachers  and  other  adults  may  some  day  have  a  combined 
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influence  greater  than  organized  education  can  possibly  offer.  (2) 
Since  sex  education  aims  at  much  more  than  hygiene,  it  should  not 
in  schools  and  colleges  fall  entirely  within  the  field  of  special  hygiene 
courses.  The  term  "  sex  hygiene  "  is  convenient  in  science,  but  it 
suggests  too  limited  an  outlook  for  educational  purposes.  Its  ^Dres- 
ent  general  use  is  tending  to  introduce  confusion,  for  the  major 
part  of  the  desirable  instruction  is  not  hygiene,  although  much  of 
it  may  have  hygienic  application.  The  educational  atmosphere  will 
be  much  clarified  and  greater  support  by  the  intelligent  public  se- 
cured if  we  emphasize  the  terms  "  sex  instruction  "  and  "  sex  educa- 
tion "  rather  than  "  sex  hygiene." 

Having  thus  recognized  the  importance  of  sex  education  outside 
of  schools  and  that  it  should  be  more  than  hygiene,  I  must  devote 
the  remainder  of  my  limited  time  to  an  outline  sketch  of  the  teach- 
ing of  the  hygienic  phase  in  schools  and  colleges. 

The  problems  of  sex  hygiene,  either  personal  or  social,  should  be 
approached  gradually  and  unobtrusively  by  way  of  the  nature  study 
of  the  elementary  schools,  the  biological  courses  of  the  high  schools 
and  colleges,  and  the  courses  of  general  hygiene  in  all  these  types 
of  educational  intsitutions.  In  all  grades  of  schools  below  college— 
and,  as  far  as  possible,  in  colleges — courses  or  series  of  lessons  or 
separate  lectures  should  not  be  announced  to  the  pupils  or  students 
as  sex  hygiene  or  sex  education  or  by  any  similar  title  or  given  any 
marked  attention  which  tends  to  set  sex  processes  distinctly  apart 
from  other  biological  problems  of  life,  for  thereby  we  may  give  them 
an  overemphasis  which  may  prove  harmful  to  some  young  people 
and  will  certainly  not  help  anyone  toward  the  desirable  attitude  of 
mind  on  sex  questions.  While  we  may  confidently  expect  that  sex 
education  will  be  developed  in  the  near  future  so  as  to  give  many, 
and  perhaps  most,  intelligent  people  a  serious  and  open-minded  out- 
look on  problems  of  sex,  we  must  not  forget  that  in  the  very  physio- 
logical nature  of  human  life  there  are  immutable  instincts  and 
tendencies  which  inevitably  will  make  the  scientific  study  of  sex 
processes  and  problems  something  of  commanding  interest  and,  at 
the  same  time,  full  of  dangerous  possibilities  such  as  do  not  exist  in 
connection  with  any  human  life  processes  other  than  the  reproductive. 

Hence  I  urge  that,  so  far  as  direct  study  of  human-life  history  is 
conceited,  we  must  exercise  the  greatest  caution  when,  in  presenting 
the  biology  of  sex,  we  attempt  to  imitate  the  methods  that  have  long 
been  successfully  applied  in  the  teaching  concerning  all  the  systems 
of  organs  necessary  for  individual  life.  We  must  work  carefully, 
cautiously,  and  tactfully  in  all  instruction  touching  closely  tlie  human 
problems  of  sex,  for  the  effect  upon  the  students  is  here  all  important. 
Abrupt,  tactless,  unimpressive  teaching  will  be  directly  opposed  to 
ouv  first  aim  for  serious,  scientific,  and  respectful  attitude  of  mind. 
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Thus  recognizing  the  necessity  for  special  attention  to  the  method 
of  approaching  sex  instruction,  and  the  dangers  of  abrupt  and  direct 
instruction  concerning  human  life  in  lines  hitherto  ignored  by  schools, 
we  are  led  to  the  proposition  that  the  study  of  animals  and  plant- 
life  histories  and  reproductive  processes  in  the  nature  study  of  the 
elementary  schools  and  in  the  biology  courses  of  the  high  schools  and 
colleges  is  the  only  safe  and  logical  approach  to  the  problems  in- 
A'olved  in  human-sex  processes.  Such  nature  study  and  biology  is  a 
direct  working  out  of  the  aim  for  scientific  and  respectful  attitude 
of  mind  concerning  sex  questions.  This  is  not  a  theory,  for  hundreds 
of  competent  teachers  have  already  made  a  very  successful  beginning 
.'it  putting  the  idea  into  practice. 

But  the  nature  study  and  biology,  as  they  are  now  best  presented 
in  schools,  offer  only  the  beginning  of  an  attack  on  the  most  vital  of 
5-jex  problems,  and  they  should  be  expanded  or  supplemented  by  in- 
formation directly  applied  to  human  life.  However,  this  desirable 
additional  teaching  need  not  take  more  than  a  few  short  lessons  at 
appropriate  places  in  a  modern  course  of  high-school  biology.  For 
example,  a  course  which  has  given  a  glimpse  of  mammalian  embry- 
ology will  require  very  few  minutes  for  applying  the  facts  of  develop- 
ment to  human  life;  the  nature  of  social  diseases  will  be  quickly 
grasped  by  students  who  have  already  learned  the  principles  of  germ 
diseases  in  bacteriology;  the  importance  of  personal  hygiene  of  sex 
organs  will  appeal  strongly  to  those  who  have  followed  the  physio- 
logical phase  of  biology  to  its  applications  in  hygiene  of  various 
organs;  and  the  hereditary  and  eugenic  responsibilities  of  parent- 
hood will  be  impressive  to  those  who  have  studied  examples  of  he- 
redity in  animals  and  plants.  In  short,  biology  taught  as  an  applied 
science  naturally  includes  almost  all  the  biological  facts  which  the 
aims  of  sex  education  require,  and  moreover,  it  will  lay  a  splendid 
foundation  for  the  desirable  social-ethical  teaching. 

In  the  foregoing  I  have  stressed  biological  nature  study  and  biology 
as  offering  the  ideal  basis  for  the  broadest  kind  of  sex  education ;  but 
I  realize  that  there  are  cases  where  nature  study  and  biology  courses 
ran  not  be  held  prerequisite  to  some  aspects  of  sex  hygiene  that  young 
people  should  know.  However,  we  should  aim  to  make  such  cases  the 
exceptions  and  not  the  rule.  Some  good  may  be  accomplished  by 
teaching  certain  facts  of  sex  hygiene  frankly  and  directly  tS  those 
who  have  absolutely  no  knowledge  of  nature  study  and  biology;  but 
after  watching  the  reactions  of  groups  of  boys  who  were  receiving 
such  information,  I  have  been  convinced  that  even  with  a  limit  of 
one  hour  for  instruction  a  biological  setting  is  decidedly  important, 
in  that  it  gives  an  indirect  approach. 
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The  organization  of  the  program  of  studies  in  some  schools  and 
colleges  is  such  that  sex  education  may  best  come  in  for  special 
emphasis  at  the  close  of  a  course  called  general  hygiene,  or  personal 
liygiene ;  but  this  is  entirely  within  the  suggestion  that  sex  education 
should  gi'ow  out  of  biological  science,  for  we  may  doubt  whether  there 
is  possible  an  efficient  course  in  hygiene  which  is  not  in  essence  a 
study  of  applied  biology.  In  fact,  the  best  general  hygiene  taught  in 
the  public  high  schools  of  America  to-day  is  presented  not  as  inde- 
pendent courses  but  as  the  culmination  of  biology  interpreted  as  an 
applied  science. 

I  have  emphasized  the  importance  of  biology  as  a  foundation  for 
sex  education ;  but  at  the  same  time  I  fully  realize  that  the  problems 
of  sex  in  human  life  are  more  than  biological  and  physical.  In  truth, 
the  greatest  sex  problems  are  quite  outside  biological  science,  medi- 
cine, and  hygiene,  and  clearly  within  the  domains  of  psychology, 
sociology,  ethics,  and  aesthetics.  Biology  can  present  adequately  the 
physical  aspects  of  reproduction  in  its  relation  to  life,  and  thus  can 
render  an  important  service  in  laying  the  foundations  of  a  rational 
system  of  instruction,  but  our  educational  attack  on  the  sex  problems 
will  be  incomplete  and  inadequate  until  we  learn  how  to  extend  sex 
education  far  beyond  the  present  field  of  biological  science  and  teach 
successfully  the  essential  psychical,  ethical,  and  social  facts  that 
intricately  complicate  human  sex  functions. 

However,  this  inadequacy  of  the  scientific  instruction  which  we  are 
now  prepared  to  offer  does  not  in  the  least  interfere  with  sex  instruc- 
tion on  a  biological  basis.  Instead  of  being  discouraged  because 
biology,  even  at  its  best,  offers  incomplete  sex  education,  we  should 
find  stimulation  in  the  fact  that  it  offers  the  only  scientific  approach 
to  the  greatest  questions  involved  in  human  life,  and  therefore  the 
teacher  of  the  science  is  working  at  the  foundations  on  which,  before 
many  years  pass,  we  may  know  how  to  build  a  satisfactory  scheme  of 
sex  education.  The  next  and  most  practicable  step  now  possible  in 
the  world-wide  movement  for  sex  education  is  the  development  of  the 
fullest  possibilities  of  the  biological  studies  that  touch. the  problems 
of  reproduction. 

In  closing,  let  me  state  my  confession  of  faith  in  sex  education.  It 
is  certainly  only  one  of  several  possible  lines  of  attack  on  the  alarm- 
ing sex  problems  of  our  time;  in  fact,  it  offers  only  one  approach  to 
the  solution  of  even  the  hygienic  phase  of  those  problems.  Neverthe- 
less, it  is  the  most  hopeful  outlook  toward  improved  sexual  morals 
and  health,,  both  physical  and  psychical,  that  has  been  or  is  likely  to 
be  suggested.  We  shall  gain  nothing  by  extravagant  claims  or  hopes 
as  to  the  effect  of  sex  education.  It  will  not  completely  solve  any 
one  sex  problem  for  all  individuals  who  receive  instriiclion;  but  it 
will  solve  all  of  the  problems  of  many  individuals  and  help  many 
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others.  It  will  not  eradicate  the  social  evil  and  its  characteristic  dis- 
eases, but  it  will  protect  many  a  young  man  and  woman,  and  so 
reduce  the  sum  total  of  evil  results.  It  will  not  prevent  divorce  and 
matrimonial  disharmonies;  but  even  now  the  available  biological 
knowledge  will  help,  and  some  day  the  social-ethical  problems  will 
be  well  presented,  and  then  most  intelligent  men  and  women  will 
understand  the  fundamental  principles  for  permanent  and  harmoni- 
ous monogamic  marriage.  And,  finally,  sex  education  will  not  enforce 
universal  sexual  morality  in  conformity  with  our  accepted  code,  but 
it  will  help  many  individuals  through  decisive  battles  with  sex 
instincts. 

Sucli  are  some  of  the  lines  along  which  extreme  claims  and  hopes 
for  sex  education  have  been  and  are  still  being  made.  There  is  some 
truth  in  each ;  in  fact,  there  is  more  than  enough  to  justify  the  present 
movement  for  sex  education.  To  all  those  who  see  nothing  in  the 
movement  because  it  will  not  solve  all  the  sex  problems  which  have 
created  a  demand  for  special  instruction,  we  may  reply  by  simply 
pointing  to  the  fact  that  general  education  makes  some  men  better 
and  more  efficient  citizens,  but  many,  many  times  it  fails  to  give 
desirable  results.  We  believe  in  general  education,  because  it  aims 
to  offer  all  individuals  help  in  preparation  for  more  efficient  life, 
although  it  succeeds  only  in  part.  Likewise,  we  should  stand  for  the 
scientific  instruction  of  all  young  people  in  matters  concerning  sex, 
because  it  is  certain  that  such  knowledge  will  function  completely 
in  many  lives  and  will  work  appreciable  good  in  many  others.  To- 
ward such  valuable  results  the  outlook  is  great,  for  history  and 
geography  and  many  other  school  subjects  may  be  of  little  use  in  the 
lives  of  many  people,  but  sex  education,  like  personal  hygiene,  deals 
with  problems  which  each  normal  individual  must  solve  for  himself. 
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